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Foreword 

tNCREASiNGLY, IRA is giving attention to the multidisciplinary 
aspects of reading instruction* This fact is reflected in the num- 
bdr of papers of miiltidisciph'nary nature given at the annual 
convention, the related research reports given there, and the com= 
mittee work that is going on» One particular area of concern is 
that of perception in the process of reading. Psychologists inter- 
ested in both the normal and faulty workings of perception, 
pathologists, clinicians^ and persons from various branches of the 
medical profession are contributing in various ways to IRA's pro- 
gram of work* 

The 1966-67 convention of IRA in Seattle featured many 
notable papers related to perceptual processes in reading. This 
bulletin is a compilation of the papers which will bo of special in- 
terest to all specialists in reading and helpful to teachers who wish 
to understand how perception functions in children's learning to 
read or in their having trouble in learning, 

Helen K, Smith of the University of Chicago has given her 
expert attention to the editing of the papers and getting them in 
shape for publication in this acct sory volume of the convention 
Proceedings^ 

Mildred A. Dawson, President 
International Reading Association 
1966-1967 
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The International Reading Associacion attempts, through its pub- 
hcations, to provide a forum for a wide spectrum of opinion on 
reading. This poHcy permits divergent viewpoints without as- 
suming the endorsement of the Association. 
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InLroduction 



THE TMnME of this bulletin reflects the widespread current inter- 
est in the role of perception in the reading process. Percc()//ou 
and Reading h comprised of papers which were prepared by spe- 
ciah'sts in different discipUnes and were presented at the Twelfth 
Annual Convention of the Intcrnationnl Reading Association in 
Seatt.e^ Washington, in May 1967* 

This bulletin has been divided into seven parts and includes 
reviews of research^ reports of studies in perception, and sugges= 
tions for the application of research findings, especially in begin- 
ning reading. Although the writers are cognisant of the many 
factors involved in perception as related to reading, they have 
found it necessary to limit their discussions to certain aspects of 
the problem* 

Part one introduces the reader to the general concept of 
modality and is followed by parts two and three which empha- 
size the auditory and visual modalities as applied to reading. In 
addition to the reviews of research concerned with vision and 
young children, auditory modality and reading, and visual modal- 
ity and readings a diagnostic plan for the evaluation of auditory 
abilities is presented* The study by Rosen and Ohnmacht is con-^ 
cerned with the relatiuJiship of perception, readiness, and reading. 
Otto reports upon an investigation of color as an aid to paired- 
associate learnmg. Geyer's detailed study of the prediction of a 
temporal eye-voice span is included in this section. 

Neurological and psychologicar implications of perception for 
reading are found in part four, Isom reviews the neurological re- 
search pertinent to reading; Whltsell describes the role of the 
neurologist in a teain approach to reading problems. The pur- 
pose of the paper by Ayres is to relate research data in neurology 
to the child who has severe reading problems because his brain is 
not functionmg normally. 

Two papers in part five are concerned with perception as re- 
lated to sociological aspects of reading. 

Part six includes the reports of three studies of perceptual 
training and first grade reading achievement; one study of first 
grade rending instruction through auditory and visual methods 
for auditory and visual learners; and one study on the relation- 
ships of perception^ persDnality, intelligence, and first grade read- 
ing achievement. 
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The finftl section includes p»ipcrs in which Wittick and Aiiron 
translate research in perception and reading into practice. 

The prtpcrs in this volume add to the rapidly growing body of 
knowledge of the relationship of perception and reading. They 
should alert the reader to needed research in thu toregoing com- 
plicated and important areas of learning, 

Helen K, Smith, EdI/or 
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THE MODAr JTY CONCEPT 



The Mochlity Concept— 
Including a SiatcnienL of the 
Pcrccj^tual and Conceptual 
LcvcIh of Learning* 

jomvii M. W'Ki'MAx 
Tliu L'liivt'rHity ni Cliica*f(i 

The inluUccUiaj life of inrin ei)!isists 
alinnsl ulinlly in his .^iihsliliilinfi a( a 
C<nirL'ptual nrdur fnr ihu ]K'rcu]iti?al ar- 
ilor in ulikh hin cspuncncu csrij^uially 
c<iineH. Wiliiam jiinu^s, /is^uy^^ in I\'tufi= 
Ciil UmpiricisiiU 

fx A HKCICNr XKSVSLFvlTKR frOjll a 

Hiiburhaii Chicui^u Hpccial cduc^itioii 
^roup. ihc! lead article dealt wUh Icarii- 
wv^ dirfahilitieH and inL'iUal retardatioih 
A ])lua wan inade tliat tlie Hchool^ rt'C= 
(i£*;nizc tluU 'Snaliirationnl Ingn rjr tcm- 
jKjrarily arrt^sU'tl de veln|iinont luit hv 
cnnfuHud with low ])ntential/' The ar- 
ticle C( niliiiiiecl witli the stateiiient that 
... <jf every - tlioiiHaiid American 
Hchcinl age eliiidren, 150 will Imve 
leaiiniiij proljlenis, 30 will 1)0 mentally 
retardefU aiid 5 will have learning disa= 
liilities and mental retardation" (i?). 
^\1letIler or nut "ihe incideiiee llj^nreH 
qiKJletl are correct, e\'eryane in con- 
cernecl ahcnit nnch children, eHi)ecially 
thoHe witli normal intcllcctna] pntcntial 
who are nnderncliievcr^,, 

I.earninir theories and learning then- 
ri^tH, whether hiologically or environ^ 
mentally oriented, have most nftcii 
failed in their treatinent of the fore- 
goin^f iSMUO. They have descrihed the 
leariiiiip process they ^ee it hut have 
failed to dencrihe the child who must 
dcj the learning, Tlicy have rarely 
provicled data on the evoluttoii of indi- 
vidual ditTerenccH in learning ahilities 
of children, (atcrajly, tliey Iiave never 
given the reasosis that, according to 
their theories, the imderachiever un- 
derachieves. 

The present \}^pQV i^ an attempt to 
rectify, at least in part, thi.s neglect of 
a crucial aspect of learning, ^^^^i^e it 

*Thi.«i study was partially Hupportcd by the 
Dupartment of Health, Education, and WeU 
faro, U, S. Office of Education, Project 
#2J2S. 



is not flu* Htatenient «if aiuuher learii- 
iniy lileory, it dfies ]MMi\'ide n madns 
itf^rriiMifi for learning: f(?r examjile, 
how it i?4 achieved n\u\, tlu'refore, wliy 
Hcnne children du luu achieve when it 
seeuiH as ihfuii^h they shonhL It also 
serves as a partial ex[)lanation of indi- 
vidual (HlVerejiees in the manner of 
learning. 1'hrcnigli the aj)|)rnach advo- 
cated, we hope in gain greater insights 
into the prnhleniH ijf the 15 jjereeiit of 
seliotil chihlreii said io he underachieve 
ing. 

TUq present paper deals with the in- 
itial stages of learning, especially the 
early steps taken hy chilih^en as they 
devekip the cn])acity to utilize tlivir ma- 
turing neurologieai systems. It is not 
intended as a criticism ncir as a sup- 
port of any of the wejl'piddici?:ed theo- 
ries i}\ learning. Ft is, in fact, compat- 
ible with any or all f^f tliem. 

The hypothetical model presented in 
figure 1 stresses two features of the 
structurrd hase uiiflerlying the k^ariiing 
iLCt. h^irsti it emjihasizes the u:nic|iie 
modality-hound nature of all seiisury 
input signals and all motor output pat- 
terns. Second, it elaborates the liier= 
arcliicjd. yet interrelated, nature of tiie 
maturation and develo]:»nent of the 
neural systcni, Tn this regard, ft jiar- 
allels what is known of the pliysiologi- 
cal maturation of the central nervous 
system,* 

Figure 1 is designed to illustrate 
hoth the modality-hound nature of the 
in]nit and output signals .aid the in- 
creasing levels of complexity of futic- 
tion as the individual matures. The 
modality-bound nature of children's 
learning behavior was initially recog- 
nised in the clinically observed fact 
that many children with learning prob- 
lems appeared to have greater facility 
in using one input jmthway than in 
using another and — ^aii observation of. 

*hi the prcssfit coiitextp maiumtUm \% ii.sed 
to de^icribe the establishment of tlie neurq» 
logical camponents necciBary for seii^nry 
tran^niiss^ion, ititcgratinn and motor trans- 
nti^.^ioii of signals within the nervous system. 
Dn*clop}Ucnt i.? reserved for the functional 
lulaptntion of aii established njural pathway^ 
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AN OPERATIONAL DIAGRAM OF THE 

equal impoi tance"they had considera- 
biy less facility along other patliwny.s 
The foregoing was seen most easily in 
children with known impairments of 
neurological structure^ such as local- 
ized brain tumors or accidents aflfect- 
ing^ for example^ the transniission of 
auditory signals but not visual or tac- 
tual signals. Similar behavior, how- 
ever, was seen in some children who 
had no demonstrable neurological ini- 
pairment. The learning behavior of 
this group of children was so similar to 
that of the earlier group that even 
today they are aometimas, erroneously 
I believe, said to have **minimal brain 
impairment.'' As more children were 
studied from this modality point of 
view, it was apparent that a predilec- 
tion for one sansory input channri over 
the others could be observed, regard- 
less of whether a suspicion of organic 
impairment or pathology was present. 



EVELS OF FUNCTION IN THE CNS 

This observation seemed in keeping 
with the concept first suggested by 
Charcot^p as reported by Freud (1)^ 
that each person has a particular mod- 
ah'ty of choice in learning, a typology 
of '^audile/' ''visile/' and ^'tactile*' 
learners. 

Phenomenologieal data for the divi- 
sion of people into learning types seem 
to abound in life. Toscanini is said to 
have heard every note of music he 
rf^ad, Picasso, on the other handj is 
said to see in his own unique way even 
tlie sounds of animals in the field. 
People select occupations based upon a 
predilection for auditory stimuli (mu- 
sicians) while others pursue the 
graphic arts ( pai nting ) because of 
visile-ness, 

Clinical data from the handicapped 
learner or undarachiever are equally 
omnipresent^ if one is alerted to them. 
Some children have been known to bu 
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sn fleficieiit in auclitory proccsHing of 
f^i|fiialH tliat for innHt cnvirnniiicnla] sit- 
luilions lliuy nvc fiuiclinnally rlcaf even 
tiifiii^li lluMr henring nciniy is c(iiite 
iic>rniriL Oiu sueli cliiid svas iiicnpal)]e 
of rt'calling a teluplioiu^ nnnilxT fir a 
Hiiii^le ittm from n list of ten itcniH 
read to hiin. Another couk) not f1i.s= 
tingiMHli the letters of the alpliahet at 
tweh'e yearH nf nife yt^t' suiYerefl no Ins^ 
of visnal acttity. Siudie^; of adult 
hrain-iiijtn'efl stt1)jc^etH Hliowecl witli 
clarity rcHithial ahility that was nioclal- 
ity l)cjuncl tlicj' prncessefl verlia] sti= 
miili, A factor analytic Htucly of the 
ruHpcMiHes of IHR achilt aphakic patients 
to vii^ual ancl auclitory stinnili 0!i tlie 
Language Modalities Test for A]iha^ia 
showed ** . . . for all analyses fa sin- 
L(le factor) was hest defined liy all 
items deinnnflinK oral resjioiise to vis^ 
iial stiniiili, , , , while the oral re- 
sponse to auditory stimtili appeared as 
a separate factor*' (5), 

The concept of fhlTerential use of the 
separate injnit patlnvayn is no longer 
purely tlieoretical hut is assuming tlic 
jjrojMirtirnis of an aecC]itrd)le fact ahout 
children and their Icarninp, 

The dilTerentiai niodality <listinctinn 
appears to he related more closely to 
the innate capacity of a child tlian to 
any detenninable environmental f^ictor. 
No S]5ccinc (ic])rivation of Htimulation 
could he found in the honie or play en- 
vironiuents of children with poor audi- 
tory learning or jioor visual or poor 
tactile-kinesthetic learning. Tn fact» 
within the populations stiidied clini= 
cally, such children have been found to 
come from all types of homes, includ- 
ing the highly verhal university setting 
as well as the ahnost nonverbal dland- 
vantaged environnients. Some came 
from hollies ni which they were the 
only chikl and others from homes in 
wdiich they were the eldest or yoimgest 
of multiple sibling groiips. 

For most children, the two major 
modalities seenied to reach a stage of 
eqiialiHation of function by age nine ; 
that is, whatever lags in development 
w^ere present seenied to be overcome 
by that time. Usually, however, the 
modality showing the most rapid da- 
velopnient indicated the child's predi- 



lection. Perhaps from this fact it might 
he said iiuit a niodality matures because 
of sunic^ iiniate neuroifigical tendency — 
for llie uuflile chikh the auditory path- 
way matiu'es earliust : for the visile 
chikU the visual pathway. With matur= 
atiun, there is an accompanying devcl- 
o|inicnlal sef|uence~again* the earliest 
tu niature nominates the earlier devel- 
opment of ftmctiofi. The audile chikk 
then» not only mrUures earlieHt in an 
[luclitory scnHO hut also develo^is his 
more mature pathway with the greater 
ease. iTere, use of the pathway assists 
with its development. It comes to com- 
plete function and use at aii early 
age. Practically, this conclusion would 
mean that both percc])tual an<l concep- 
tual fiuictioti woiild develo]) early with 
conseqneiit early ancl accurate acqnisi= 
tion aUfl use <)f sjieeclh ^rhe visual 
function of such an ''audile'' child 
could be either rapicl or slow in its de= 
velo]iment. Tf it is rapid, reading 
would be accomplished eaHiIy^ but if it 
is slow% reading might l)e delayed 
soniewdiat by the need for coiiipensa- 
tion to assist the auditory pathway, Tf 
the visual w^ere very slow^ indeed, then 
ruading might present a real hlock 
since only the auditory percepts would 
he available: and wdiile reading is niore 
thafi a visiial skill, it does reqinTe vi= 
sion. 

The visile child would pose quite a 
difterent prohleni. If he is average in 
auditory learningi his reading nnglit be 
slightly afTectecl in the early school 
yearH. If, however, he is niarkedly 
slow in aitditory perceptual develop- 
mentj high inteihgencc providing al- 
most automatic comjiensation or the 
services of an alert and patient thera- 
pist w*ould be helpfuk 

To understand the effect of modality 
preference on such skills as reading, 
speech, and spelling, otie iuust not only 
be able to isolate the preferred modal- 
ity^ but also be able to assess the level 
of achievement atid the potential for 
training of whatever modality is de- 
layed in its development. 

While the emphasii here has been 
upon the development of visual and 
atiditofy pathways, the vtsuo-motor 
and inoto-kinesthetic patliwaya need 
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equal atleiitiniK In some ways they 
are perhaps the betler nttCHtcd of the 
clevdtJiimcntally related nioclnlity fniic- 
tinn;. as Frnstig (J) and others have 
deinoii^^tralud, 

.\tletni)iH tn reduce the elTect of n 
Ia*j in developinriUal pro^jrcshion in 
any oiic of the inodaiitieH have been 
soiiiewhat eqiiivocal. Auditory train- 
ing f(ir chilch"en svith slow developinent 
nf Hiieh proCcHseH diseriniination, 
nuMnory^ and sec|uencing alung tliat 
nintlality has prothiced good results in 
some chiidren and failed to produce re- 
suUs ill otliers, These are clinical 
claiap however, and should lie studied 
under the more rigorous analyses of 
reHearch. Children with poor aucUtory 
diHcriniination whfj sliosved what was 
hulieved to he cati^ally related speech 
articulatory inaccuracy failed to ini- 
prove in auditory digeriniinution with 
dirucled training. On the other Imnd, 
children with inadequate auditory cHs- 
eriniination who had difficulty learning 
to rc^ad, again with stipjiosed caudal re- 
lationBhipH, did indeed improve in dis- 
eriniination with training. 

The niajor iinjKirtatice of the modal- 
ity distinction Hen In the direction that 
it may give for -usbisting tlie under- 
achiever. Too often the remedial read- 
ing teacher ff?iiows the same pattern in 
remeflial work that the claHsroom 
teueher follows in general instruction. 

have long assumed that a particu- 
lar method or pattern for teaching or 
remediating the art or skill of read- 
ing was appropriate^ — whatever that 
method miglit he, The conceiJt of dif- 
ferential modality proelivity would . 
argue for tailoring the instruction and 
the remediation, especially' the latteri 
to the capacity of the individiial chikL 
To illustrate the jjrohlem^ that arise 
when this tailoring is not done, cnn- 
sider the child \v\u> hm an inadequate 
nudiiory perceptunl iihility m demon- 
strated by his inca|>ncity^o dilTerenti- 
ate the Bounds of the langnagCi retain 
and recall thenVi ^eciuence them prop- 
erly, or associate them with previoiMly 
learned visual or tactuai-kniesthetic 
ejueH when he h faced by an Insirtic^ 
Q tional or remedial progranr based on 

JC i'^^ lefirniiig ijf phonics. Consider also 
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the child who denionstrates a slower 
progression of his visual skills than is 
expected of him and who is faced hy a 
schooUsystem approach that footers 
^ight training. In either insiance, the 
failure to recognise the difTerential 
niDdality distinctions for these cliildren 
almost foredooms them to failure in 
achievement of reading* While the 
foregoing may affect in a major ^etij^e 
only a rniiiinuun of the children who 
are underachieverSj it may he jiaftially 
at tlie base of a wide variety «»f oilier 
jjrol)lenis engendered liy the original 
failure* Perha])H the entire thesis of 
the argument for considering the n/iod- 
ality clistinction can he most suwrr.^ My 
stated as providing a way of under- 
standing the underachiever, If, in- 
rlced, he can be seen as a child who in 
underachieving l)ecause of some real 
niodality distinction* then progranij^ 
can be developed that will be of assist- 
ance to him. 

To this datCp attempts to predict 
reading j)rnhlems from residts on prior 
percejitual testing have been less than 
rewarding. Wliilc it is true that a 
greater nunilier of children witli poor 
reading achievement than with nvenige 
reading arliievement showed poor vis- 
ual aiid auditory discrimination and 
memory, liie nianber of false positives 
has made the prech'ction an unlikely 
one, Mowever, at the time when fioor 
reading aehievement can be identifiecb 
the ]^resencc* of poor visual or auditory 
perception can point the way to di- 
rected remediatioii, 

The second iuiportant asj^ect of the 
model presented as Figure 1 is the 
time-hnund progression of the neural 
system building eacli succeeding layer 
upon previouHly developed layers both 
in the sense of maturation and deveU 
opment, The infant begins life with a 
mature ancl welUdeveloped reflcN sys- 
tem which BQ\m clilTerentiates into a 
bridge permitting the flovv of environ- 
mentally induced signals which pro- 
eeed front inptit through integration to 
output. At this stage, psychologically^ 
only recognition Is achievedp not com- 
prehension, At tliia hvel of behavior* 
the child Icarng to imitate and echq his 
environnient* He loarns to diBcrimi- 
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liate the soiukIh of the Iniigimgo he 
hear^ aiul later to (lifTercntiale the let- 
tc*r^ and otlier fonnH thnt he seen. 
iMnully, hu developH his highest luvd of 
neiinil huhnvicir ; he receiver, inte- 
grates, and ex]ireM^ies Hignal^ frcini a 
variety of inoflalitieK wltli coniprehcii- 
sion of the itiput ; ^yniheHi^es nntl 
Bdciates the interpretetl signal with 
previous learning: and fcinnulateH an 
nut]nit signal with intent to eoinniuni- 
cate. 

Two k\\\<h of learning, then, are evi- 
dent—the perceptiml, t)relingiiistic, 
preoperational iearning de.^cribecl most 
coinplutely l)y Piaget and his follasver^ 
an "*sensory-iiiotDr learning*' (2) and 
the more conijjleK, eonce|)luali/^.ing 
tyjie of learning svith coniprehenHion 
and intent. Attention in tliin inii)er i^ 
directed to the fanner, not because it in 
felt that tluH IS the inore important of 
tlie two but because it BecMiiH that there 
huH been (jvereniplumis on the latter for 
beginning learnerK of any new nkilL 
Thin overenijihaBis ha^ led to a tend- 
ency to focuB on the chiUrg attack on 
nesv learning at the conceptual level, 
fre(|uenlly before the child has estah- 
Hnhed a proper perceptual base for that 
learning. \Vernef and Kaplan (P) iii 
their Htitdy of Hyinlml formation pointed 
out that '\ > , ti fuller psychological in- 
sight into all represeiitation, including 
lingnisiiCi will be obtained only by op- 
erating on the assumption that linguis- 
tic re])reHen.tation emergeH froni and Ib 
rocitcd in nonlitigtiistic fonns of rep- 
reHentalitni/' 

'The child having difiiculty leannng 
to read, it in here argued, may well be 
started at too high a level for him if 
coniprehenHioti h demanded before he 
ban mastered the preverlml perceptual 
(listinctions necessary for phonic inter- 
polationH. The development of the 
liiaturing perceptual level can be seeii 
in the progressive acbievenient of Huch 
skills a^ discriminatioti, retention and 
recall of Bouiids and letters, Hec|uential 
ordering of phonemes and grapbemeH. 
and the ability to Interrelate ony wntb 
tlie other. 

To illuHtrate what it h the child 
muHt learn aiul by able to use at this 
pre-comprehensiou level of behavior, 
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the act of auditory discriinination muHt 
he ex])lnrud in detail. Thi^ ruiditory 
perce]Hual function h the ability to dif- 
ferentiate each MHuul of the langunge 
froni every other ^ound of the Irni- 
guage : at its grossest level, fnr eNam- 
pk\ the ability lo .separate vowels from 
con^onantH, then vosvels from other 
vowels, and, finally* consonants from 
nther coiisoiiants. Vowel diHCriiiiina- 
tioiis are, fnr ilie most jjart, well ac- 
com])lished by all but a handful of chil- 
dren by the end of the third year: yet 
everyone experiences sc^me difriculiy 
discriiiiinaiing certain vowel.s from 
others when sj^oken. Did he say ficn or 
f^in f is a common adult cjuestion when 
the context does nnt provide a SiUisfac- 
tnry clue, The dilTerence between the 
£- and i when used mcflially in a single 
syllable word is a minimal contrast of 
considerable difticulty. The distiiic- 
tioiis between some consonants are 
ecptally diflicult — p and for exain])le, 
cainiot 1)0 considered as within the dif- 
ferential speaking armamentarium of 
the child until he can listen to word 
pairs like (^at and bat and t^in and hhi 
and recognise them as being different. 
The linguistic terni for this recognitioii 
of dilTerence is called the metliod of 
**miniinal contrasts*' A growing 

body of research now points to the fact 
that this ability to form ininitnal con- 
trasts is a developing process lhat goes 
on cjiiite Miornially in cbildren tbroiigh 
their eighth year. Some cbildren de- 
veloj) the ability early in life ; their 
speech cfTorts reflect this early devel- 
o]3ment. They speak accurately aU 
most from the onset. Tbey luive the 
*ear' to guide their speech attenijit:^.. 
Other cbildreUj however, develoj) this 
discriminatory ability tnore slowly and 
their apeecb accuracy often mirrors 
their (levelopment. Some children 
have difiiculty with auditory dlscrlmi- 
imtion throughout their lives and lenrn 
to s]3eak with acciirncy only by com- 
pensatory means, 

Turnitig back to what has been said 
aljout Charcot'i concept of learning ty- 
pology mentioned earlierj the ebild 
widi good intelligence but slow HI de- 
velopment of auditory discrimination 
ability would undoubtedly need to be 
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ihoiiglit of as a "vi^^ile" child or jier- 
lmp^^*tiictile" ill \m loarning: the chjlcl 
who Hpeakn early ruul riccunitely hut 
latter Hhnws HOine (Ufficiilty acfiuiring 
ihv diHliiietion?^ nccesHnry for dilTtfrtMi- 
tiatiiig visual forms wridd inoHt proha- 
hly hu **audilc'* or ^'tactile/' Some 
children* of course, will be found who 
arc hIow at devclojiins any of their 
perceptual nkills, regiuMller^s of the 
iiiodrUity involved. Thene children 
would need to he classified as inentally 
returded Bince they woulfl hnve no ave- 
nue o])en to them for learninR; ufter 
alh that in svhat is meant by mental re- 
tardation—the inability to learn. 

Stress needs to ])e placed iti initial 
stages of learning on the ]ierceptual 
leveh or the later learning at the con- 
ceptual level may he faulty rind witlimit 
a Imsic strncture npon which the child 
can develop his linguistic ^Uills. 
Where a lag in tlie dcveloiimental 
process along rmy of tlie niodalitics can 
he determined, the remedial task seems 
most proi^crly difected at that mod- 
ality, If Hiiccess canniit he acliieved 
through such a direct approach, the 
teacher should tnrn to the other nind- 
altties since rending, like speech or 
writing or s|)elltiig, cannot be consid- 
ered the profluct of any sitigle inodality 
biit rather a confliience of tliem alh It 
i^ believed that this generalised attack 
through parallel alphjil)ets is the source 
of the HticeesH achieved with siicli 
teaching approaches as the Initial 
Teaching Alphabet (6) which taken 
advantage f^f a common alphabet of 
sounds aiul letters, Similnrly, the Illi= 
nois Test of Psycholinguistic Abilities 
(7) dcs^elopa with considerable acu- 
men the modality difTerential in lan- 
guage acquisitions especially at the 
conceptual level 

No brief is held here for or against 
any specific teaching nietliod, It is bi= 
lieved that any method can be adapted 
to the purposes of modality distinctions 
or reduced to the level of perceptual 
function, if needed, Every teacher and 
therapist whose unlikely task it is to 




make every cluld literate must, at tnis 
time at least,/ be ingenious enough to 



provide the materials necessary for 
such teaching. Unless tlic writer's eH= 
tiniate of the commcrcinl adjuncts to 
reafling is in error^ Iiowever, and un- 
less the proposed approacli to under- 
achievement iuvm out to lie totally 
unsuccessful, materials will be pro- 
tluced iii great al)nndance. 

In stnnmary, this ])aper has stressed 
two factorH— the dilTerences aniong 
children in their use of s])ecific modali- 
ties for learning aiid the necessary es- 
tablishment of ])erce])tua| Iki^-^s for 
conceptual learning. It is hoj^^'d that, 
at least f«ir the cbikl in need of reme- 
(liation, education can take on the na- 
ture of a child-centered prograiii and 
shift away from ready acceptance of 
autoniatixation and conformity. \\'hile 
one speaks of education in the mass 
sense, it is the individual child who 
must learn. It is for his good that the 
ideas here proposed have been formu- 
lated. 
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The Transfer from Modality 
Perceptual to Moclality 
Conceptunl 

Ar.Kx Hannatynk 
University of niinois 

KVKN SVlTn TMH I*RKHKKT ^tlitv nf Hill- 

itud knowleclirc poHHesstMl by p^ycliolt)- 

cutorH, the to|5ic of llie tnuusftjr frniii 
iiKxlnlity ])crreptiiri! to nif)flality cnn- 
ceptuul w<Kil(I fill Hcvcrnl tliick voN 
unieB. The nioHt that cmi l>e clone in 
\hh puper. thefefnrf, to indiciite to 
. teachers and cHnicianH tliat there is 
ninre to rciifliiig than ineetH the eye. 
Current wnrk in the aruii csf lanyimi^u 
in neiiri)lc^gy, Hnguistics, and ii.sychnU 
ogv all seiMns to point to at leant three, 
and pfobahly many niorc, levels or 
area8 of fiinctioning, 

The sensory level 

The firnt level is the nennory, which 
inchides hearing* seeing* niovement 
seuHhig, and touching, m well an the 
priniary areas of llic cortex where the 
HenBory Hignals are firnt received andt 
froni the sunsation aHpect only, identi- 
fied ns having primary physical attri- 
hutes* e.g^ shapeSi iioiHus, colors^ bulk, 
ilowevCMS there in no recngnitinn nnrl 
Htil! less underKtanding at thin level. 
Xenrologically, i\m sennory inptit in 
very likely decoded in thin Hini]5le way 
in both the sense organs themselven 
and their respective priniary cortical 
areriH* Thene functions, which o])erate 
well even in babies^ niuRt obviously 
be intact if a child in going to learn 
to read in the iiHual way ; yet nmny 
learning disability cUHeB with primary 
netira-senHory deficits remain undi- 
agnn.secl. Hy the time a child learns to 
renfb he luiH usually accptired a fully 
working auditory? vocal langttage : 
therefore, nil he ha^ to do 1b aHsoeiate a 
visual code with this auditory/vocal 
vodi\ irciwever, lunny learning di^^a- 
bility cnses do not have a coinpetent 
nuditory/voca! Innguage, nefore ex- 
aniining tliiB audiovisual linkage, the 
way in which auditory /vocal codea be- 
come aHHociated with meaning will be 



disciisse<]. In cloing sotnuf-lului 
(an<l later, vLsnul'lahcl) will hv used 
rather than iht* aHihigutiUj^ liMni u*oni. 
These terms are, rcsi^eetivuly, shnrt = 
hand for the spoken or heard word and 
for the read or primed svorch the latter 
rc])reseniing the HuceeHsion of pho- 
Hemes which eoinprise the former, 

'I'he jiereeptiinl level 

Much of tlie exi?erienee most jjeopk 
have througliout llieir lives is nonver- 
bal eveii w^hen verbal activity is goini^ 
on coincideninlly. One drives the ear, 
watches television, listens to nnmic, 
unci plays sports. This direct exper- 
iential material is built up, Honie of 
it selectively from birth, coniing in 
throngh the body and its senses into a 
main memorv store lo cooperate with 
other cognitive ])rocesses to cross 
index, sU])erimpose, and freely associ- 
rUe the received images into concejUs 
or meanings. Thus, when one sees a 
particiilar chair, he classifies it nonver- 
bally as one of those single-acated 
]3ieccs of furniture in which one adopts 
a specific relaxed postiire= A nonver- 
bal infant could conceivably not be ac- 
fpiainted svilh the sound-label rlwir 
and yet know its function. Thus, per- 
ception combines identined sensory 
ininit data with meaning or concept, 
the latter being a fimctioil of utilitarian 
attention or * other survival-value ex- 
perience, Ncurnlogicnlly, it is possible 
that this perceived meaningful material 
may in terms of memory bo Btorcd in 
what Penfield and Hoberts C^) call the 
*Minerpretive ccirtex.*' They state: 
l^sycliical responses may be called ex- 
periential or interpretive. They have 
been obtained , . . only from certain 
portions of the temiiornl lobe ciU'tcN in 
cither hemisphere." Much of this vk- 
pcriential or perceptual niemnry bank 
is nonverlml in the strict linguistic 
senHe, The unit of perception theUi as 
an internalized composite of nieaning- 
ful iningesi is termed a concept* More 
correctly, a percept is one type of con- 
cept* namely» one which Involves an 
immediate Bensing of the environment, 
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The c onccjHual level 

A cuucept can he ilcnnecT as nn tni= 
fluring fnnd ninHt likely progressing) 
corilcHccnce of related images usunliy 
in tlie form (»f a claHH (e.g., govern- 
ment, inhlc, furniture), W'herea^ a 
percept nuiHt nhsnys involve an 
inimeflinte meaningfnl interpretation of 
the envinmment, a concept nuly be iim= 
niinilatetl internally witluiut referetice 
K) the immecHrue nnnverhal physical 
eiivironnient. If one ponclcrs on a 
mental arithmetic prohlem or next 
year's vacation, he in iJiiukiuif — -that in, 
niani]>nlating=concejits iiiternnlly* 
Thought proce^He^ may ta^te place with 
or svitliout continuous or intermittent 
nnnverhal iiercejitH. A watchmaUer 
repairing a watch resolves the prohleni 
on the ImKiH of ]>revious experience^ 
hiiilt concepts uncler circiimstances of 
acute visual perception. Cnnccptunli^?- 
ing (thinking) UHually inclucles some 
form of reasoning, a jjrocess which in- 
volves the manipulation of the rela- 
lioiiHliijis l.ietwccn separate image-type 
coiicept8j (cgM If T put the chair on 
tlic tahic, I will be alilc to replace the 
hrokcn electric light fitting), 

SynibolH 

A Hynihol earl he clefinerl an ail '"oli- 
ject'* or **thing'' whicli, heing iuflelihly 
assoeinted in the mind with nuother 
"ohject" or **thiug" serves as a recall 
agent for the latter. A flag can sym- 
bolize national iclentityp and Hpoken 
worcls cnn Hymholi^^c alniost anything. 
Tile important point is that the sym- 
bolic ol)jeet is, in its own right, also a 
primary ol)ject which is sensech per- 
ceivech and conceptualiKecK When 
these symhf)IIc objects are verhal labels 
fsymhols) of various types, one calls 
the ])erceptHi coneepts, and relatitmship 
reaHoningK which they represent a spo- 
ken langUiige, Ohviously, tlic purpose 
of Hymimtic systeniB, such as spoken 
languagei is to enahle men to c«)mmu- 
nicati* {)v to reasnn without luiviug to 
ihanipulate real objects du-ectly, 
Instead of showing people how to put 
the cluih* on the table tf) get to the IirO' 
ken Hglit, someone can iuHtruct them 
l)y the use of soitnd-lrtbe] suhBtitutes* 



THE MOUAljrV CONCHPT 

'I'hiiH, the spoken word may facilitate 
concc])tunHzing hut is not itself cnn- 
ceptiiali^ing. Still less is verhal activ- 
ity e()ualahle with abstraction, wiiich is 
a higher order conceptualizing process 
fref|nently visur)-'spatial in modality, as 
for example in abstract art, 

111 the written form of languages is a 
system of secondary (visual) symbols 
representing the primary (auditory- 
vncul lsymbols which in turn represent 
the pefceivecl objects or coalesced con- 
ce|)ts, Tliesc scoudary (visual) syni- 
hols are also objects in tjicif own right 
which are directly sensed, perceived, 
and conceptnali/^cd just as arc licith the 
primary auditory symbols and the ori- 
ginal objects. Therefore, a written 
phonetic Iniiguage exjiresses a sensory* 
jjerceptuah and conceptual system, the 
latter tsvo being capal)lc of symbolic 
expression through two symbob'c sys- 
tems. 

1"he way in which the j^.sychnlogical 
imagery . processes arc cross-related 
with ihu two symbol systems is pre- 
sentecl in some detail in table 1. 

Symbol sysiems 

Table 1 is largely self-explanatory if 
it is examined carefully. As one 
moves down the imagery or symbol 
syHfcm cohiimis* their content, the ver- 
tical clevelopmental ])rocesses, and the 
horizontal association processes he- 
come increasingly complex, a fact 
svhich is not surprising since the tran- 
sition from die top left-hand sense- 
data corner to the lower rigbthand 
reading/reasQiiing corner parallels tlie 
likely ])sychological evohition of the 
human organism, 

Althougli the developmcntnl pro- 
gression may sometimes appear to op- 
erate on n continuum from sensing 
to thought, proliahly it does not do so* 
It is highly likely (and at the senRory 
level fairly certain) that sisecific arem^ 
of the brain may take care of each psy- 
chologieal function, namely, sensing, 
memnrl5?ing (as an aspect of percolv= 
Ing and Hiiiiple coneepttialixing) and 
thinking (4/6), It Is also probable 
that each of the two symbol systems* 
being of sensory origin, has its ipecific 



nANNATYNIi 



ERIC 



D 
O 

m 
m 
u 
o 



uo 

OH 

uo 

pug 

to 
OS 

>o 

1/3 ^ 

J >^ u 
Ln 

<< 

- W 

w| 

r- »^ 

2q 

< 

u 

b 
in 

U 



^ ^ ^ 














--^ 


















S p 




















Q 





U SJ 
Q U 



^ 



s£.2 e o fi 



f5 ^ 



iJ ^ ■ 



A 



3 K V 



1 



1 



^ = 3 . s y 

5 : p 

1 a E I 

= 1= = » 

^ ^ ^ s ' 



s - ^ 

^ S 1^ 



A 



e I 



in*- 

M irf Pi 

^ ^ ^ 

1 y 11 

'B 2 P 6 



V5 ?3 ^ 

ej p** 



l.i 



f w 



?3 



Q 4J 



5^ P ^ ! ^ tfl ^ .^i 



. - ^ ^ - ,j ^ 

P'S i g.a€ g 



^ ^ w 

5 ^ o 5 

^ ^ ^ * 

5 G ^ ^ ^ 



^1 " 



i ^ g 5 ^ »^ W Q A 











T 




y 




















i" 
































1^ 






y 


f3 




e 













5/, 



§ I y ^ 
__ . ^ ^ .5 



be ^ ^ 



3 w g 



H W ^ ca a ij "O 

rfcS'B^A 

S ^ ^ ^ ^ © f 





i/5 


































3 s 


y 










= 0 





































h ?i 1 ^ 



0 R 



(1 



1^ p ^ 



. g ^ 

^ ^ a S ^ £^ 



A 



E V 



s ^ d 
^ ^ 

re ?1 & 

1 p.&u' 



s ^ 

(/I ^ 



II ^ 5^ 



01 
Ml 

s 



i ^ re 



13 



E.S 

" y s *^ 
^ S t ^ s ^ 



^ i ^ 



Ifi 



ERIC 



10 

D 
Q 

m 
u 
o 

<^ 

UO 
• — * 1—^ 

UO 

fee 

i 

- ^3 

ea HM 

fig 



THE MOIJALITY CONCEPT 




^ a&^f 11 8*0 0 g a^* 
1 a N i a aj^>= i'g Ei^ - 



5 ?1 ^'^^ = f3 s u g s-fP g ^ u p p 




> o « 

S g e 

^ N S 

i S ^ 

S 'i 
Q St 



S S B 



^ ^ " ^ 

r si « 

S 

W 



Q ^ 



il-l-Ei'"lil|iS.i 



^ t=i gj 



c3 



1 o:| S s S I E il 

« S 5 8 I 8 8 u J & 

i.5 8jBgiSBpJ<-'ii» 



M 

rt 

Q 



U 



'3 



5^ ^ tt P Q 
g & bfi-^ ^ 



S M ^ 



_S ^ G s ^ 



ft 



to 

o 



u 



s 



© g i i 



^ ^ 

P 5 c J: M ^ n ^ E e 
H «f e S ?a e y ifi =1^ 

4J 



^ ^ Si' 



A 



K B = a Q ^ 

C> ■*-» s ^ ^ 



o = ^ _ , 



^ ^ s 

s 5 

s N H 

w ^ 



eg 

la 



V 



Q fd 
b f1 B 



*j ^ j« 



0 

5 



t/3 

d 



o e 



Q ^ S S Q 
«i aj ™ 



^ „ ^ ^ frfr 
O W P wi y m G mJ^ y 



^ 3 

^5 s Q ^ ^ 



^ o y p 



3 p tfl Q 

^ - i & 



S K ^. 

0 * I, ti 

^ ?n g Q 



^ i 

y 3 



u 



P3 



^ ^ ^ 
{J " 



t 







B 




e 


1 'P 




H 



liANNATYNE 



« M e a 

^ . fx* ^ 



C3 



^ ^. 

U S 4^ 

c 0^ 



-5^'^ G D O 



Q rt S 



f3 irj tJ 
^ ^ 



^ S 
Q e3 Q 



I S " s s 

¥1 ^ ^ ^ 

^ S ^ ^ 



tod th 
g "ft 

E 



^3^M 

^ R ^ 
5 ^ p 

Efj £ 



M^^ff^ B ^ ^ 
^ ^ ^ ^ 



^ U i - 



A 



^ S p 

^ p U ^ i/i C V 

&J g U il ^ L*^, 

t/i € k< 



i 



^ i ^ Q 



11 



i/3 

^ Q 
— — ^ 



ii 



o 
m 

Z s 

IS 



E 



i/J S 



1 i § 




CI 



U u 

^ m u 



* 4^ 
I ^ ^ 



pi 

I As 



^ p W 

111 

^' Cj ^ 

^ S.5 

q B i 



S5 

a* 

0 fS 



i i J 
8 

bc.S " 



■ago 



^« i 

s a 

i.i B 



aj.g Sh 

M ^ 

l-i VI 



1.1 1 a 

^ ^ ^ u 

- 



a 



i fi ^ 



Job 

= li So 
tf 6 a e 



c a d 

S 8 i i E 



g.i s 



12 

nciiroIu|,ncal territory. It in iiot a cnn- 
tmdictioii uf thu foregoing stmeniuius 
tii my that all these ntiiirulogica] facets 
of the l)rain overlap and interlock in 
iinhelicvuhly intricate interenninnuii- 
cation systems. rNyclinlogjeally, these 
are the associalion, contro], and feed= 
hack procesHeH ihrough which the 
functioning of the ]mrts is integrntech 
Thu hij^Iier finictions, together with 
the coniiilex syin1)oIic laljeling and se- 
(jueneing the)^ involve, usually incorpo- 
rate all the lower levels in their opera- 
tion. Even so, one can obviously think 
in the ahHence of iniinecliate HeuHorv 
Hiiniuli, 

The childhood developnient of ctni- 
eeptual imagefy and thinking has been 
itivestigntcd by many jjenjjje, notably 
l^im|et. The work of the '*Hyniho|ic'' 
loKieiatiH is also relevant to the laws 
and rules of liumaii thotight. Al- 
though Osgood, Wepninn, Kirk, and 
others have conHtructcd excellent mod- 
els for the hierarchical chiHsification of 
language and conceptiialiKing pro- 
cesHu-H, until recently no clear tlienreti- 
cal distinctions liad been made between 
iniagery/cqncej)ts and the two symbol , 
syHtem^. Osgood (1963) has analy^^ed 
the relationship between meaning and 
sentences, particidarly from the syn- 
tactical pHychoHnguistic point of view, 
T\m approach with itn **meaninglesH 
word form pooln," **seniantic ke}^ 
sorts/* and ^'cognitive mixers/' Heems 
most fruitful if or dy because meaning 
or CoiicepttialjHiiig is theoretically din- 
tinguished from (and related to) words 
and syntax. Though Osgood explores 
cogiiition, semantics, ami linguistics, 
he is not concerned with distinguishing 
between auditory- and visuaUsymbol 
systems, except to say very hrtelly once 
or twice that nian does not speak the 
way he writes^ 

The essence of Osgood's thesis is 
that during the encoding of an asser- 
tinn, iion-word nieaiiings selectively 



detennine, on a 
'^choice*' of wore 



EKLC 



)rolmbiiistjc basis, the 
s and their positional 
sequence. It is cliflicitit, ho we vert to 
determine if Osgood considers abstract 
conceptual thought possible in the ali- 
seiice of internaHKcd signs or symbols. 



THE MODALiTV CONCEPT 

Inhelder and IMaget (195S) huld that 
logical ih<5nglu processes are not 
fonnded \n verlml symhuls or liiiguisiic 
niateriaK 

Hufore going on to the ])art played 
by tiic asscjciation, it is necessarv to 
eniphasi;?e that in the interests of clar- 
ity aufl brevity the writer has vastly 
oversiniplified IhHIi his conceptua1i;^ing 
i)\ the whole topic and the neuropsy- 
chology iiivolvud. Many consider that 
the sensory-neiirological *Svorkings*' of 
the brain most likely operate on a basis 
of a stochastic selection of IHts of 
stored information of any and all kinds 
niid of matching, ijUegrating, decoding, 
and encoding them nieaningfully. 
^'isnal and auditory iniageiy may even 
1)e stored in operationally dilTerent nie- 
mory systems (i), the former perha|3S 
being a '*spot" or bit matching process, 
whereas the latter may be a more 
gestalt-unit sort of registration. This 
supposition w^ouUI ex])laiii son.ie of the 
real problems d few dyslexic children 
have matching a well-learned auditory/ 
vocal language to or from its visual/ 
written version. It also fits in with 
Osgoocrs contention that the word is 
the base unit of language and, by im- 
plicatiDn, that the conceiJt is tlie l)ase 
unit of thought. 

lliinking, reasonings and 
language 

Although language is not thinking, 
it is a syndjolic medium for facili- 
tating, ex]3ressing, or communicating 
thought; it does so with varying de^ 
grees of accuracy. Sometimes, for ex- 
ample, when speaking quickly one 
choo^ses a word to exjircss a concej)t 
even thoiigh he knows it is not an 
exact match. Nevertheless^ since lan- 
guage—or more precisely, wordSi 
phrases^ and sentences — roiighly mirror 
thought processes. It is possiljle (as the 
syndsolic logicians have done) to use 
them to study the nature of thinking. 
As thiid<ing (i,e, conce]3tualj^i!ig and 
reasoinng) cannot occur in a vacuum 
— one lias to thiid< about something— 
the total process involves one or more 
of the following! a) actual sensory ex- 
ternal objects (the watch repairer situ- 
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rilinTi ) : 1) ) tlic internal iniagc.H of tlioHu 
uljjt'CtH (tlic artint wluj paintH from 
niuinory or compDHer whose nKMnnry 
iniagery in cuulitory • or tlie chorcugra- 
pher whoHC nicvntjry iniuLfury 1^ par^ 
iially UineHtltetiC y i priniary aiuli- 
tory Hyn^tl^^^ (^k \k{iv^ aucl liHten^ 
ing); or d \ Mccnnclai'y visual ^^ynibnlH 
frcafling and %vriting;. All tiiusc. 
ni^iiallv in varifms continuo^ .H^ sliiftinu' 
])urnuitaiirnis ancl ctiniljination^, parti- 
cijjulc in lliinking and rea^OMing, but 
ciuly II i und b v can the subject nvat- 
ter which is the conlLMit tif the think- 
ing, Tlie thinbing and reasoninif as- 
pect is a proceHH uf inlernalh' niani])u- 
laiing thin content ; the term nuinipu- 
fali)!!/ iH uned liecaiiHe when actiial ob- 
jectH, iiH in a), are represented an 
intmech'ate conce|)t/cQntentp they are 
often maniiniiatecl b}^ the haiids ti^nally 
iiHingf tof*Is (haniniers, trucks^ or ra- 
dar) at the bidding of thoiight/reii^ioii. 
Apart from the image/concept content, 
what docs thonght/rcagon have which 
internally manipulates these? The an- 
Hwer iH relationships in space-time in- 
volving active change wrought l)y some 
phy.sical or biological agent or agents 
in the widest HCnse of tliose words, 
Nfite tliat the aetive-change inay be 
Kcro becanHe staticity one extreme 
end of the clmngc continuum. These 
changing space-time relationships of 
external objects (of the internal equiv- 
alents of the latteri namely^ images, 
percepts, concepts), when processee! by 
tlte human brainy are tliiiiking and rea- 
soninyr. Even the assertion, am 
Iiaj)py" deiiotes a certain endocrino- 
logical ego-environment homeostasis, 
an Interactional continuing space-time 
relationship. 

These internalized relationai ele- 
ments ijetween image-type concepts are 
actively utilised in the neural thoiight 
processes so that the human organism 
caii ])Ostulate trial nianipulative *'riins" 
of the image/concept-data without hav- 
ing to deal with or handle the ob- 
jecti themselves. It is not too nuich to 
suggest that thinking and reasotiing 
evolved because there was (and is) an 
cDw-i"^"iensa survival value In the organ- 
££ ! ^,^ isni being able neufologically to sinui- 



late { synilioHcrdly and somctimeH ab- 
stractly) actual or pos^ilile or even In - 
IMitheticnl series of interrelated evems 
without the aciual cvuniH occnrring or 
without the i jbjects themselvcH being 
preseiit, A dutinition of th<night in 
tlmse terms would be the clynamic 
(nenrolngicnl ) manipulation of inter- 
nahKed models afid tlieir interrela= 
tionslnp structures, all of which at- 
tempt more ar less to sinnilate reality 
(e.g. planning a road systein or ex'on 
un tiliStruct puhutng). 

These thinking and reasfniing rela- 
tionship nianijiulations cn^e t]ie hey to 
the nature and structinx* cif all mean- 
ingful language as symbol systems. In 
fact, morphemes* words, ]jhraseSt sen- 
teiices, and — from anotlier angle — ^syn- 
tax are no more or - less thati auditory 
or visual hibcls Htrung together as the 
ccHutnunicatlve niatching cquwiitcnts 
for pure Hensory-originated (iti the 
past) image concejits and their direct 
interrelationshijj^. The comnnuiica- 
tive aspect niaN' be internally facilita- 
tive, or externally transmittitig, or 
both. 

KununariKing the rdiove discuHsion, 
one can say that firsts thought is the 
fimdaiuental reason for the existence 
of language ; second, that thought is 
not language hi the word-sentence" 
sense of the term ; third, that as svcll as 
conce|5ts* an essential part of thinking 
is to be found in the manii5iilative rela- 
tiotial elements between cfjnceijts; 
fourth, that these relational factors 
have reality in S|3ace-tinie changes : 
cmd fifth, that they can exist as inter- 
nalized dynamic (or passive-observa- 
tional) models which can be manipu- 
lated hypothetically. Most important 
of alU these relational elements them- 
selves can bo symbolized (or repre- 
sented) on the verljal word levels and 
moreover these verbal equivalents of 
Hi"3ace/time relationships only become 
trtily meaningftil %vhen they intercon-- 
nect concepts: for example, a) I can 
actually look at a bush between two 
trees; b) I can pictorial! imagine a 
bush between two trees; . -A c) I can 
say or tvrite **A bush bettveen two 
trees/* If one adds the movement- 
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chntige relfitiDn la llie mix, usually in 
lliu form of a verls, d) I criii say **A 
bush is siaudiuij bchiToi (wo trees/* 
'Vhv ccMii])lete relationshij^ cif 1)iiHh nncl 
irvvs is 1) in the present tiitic, 2) 
Htandinjf f ]iHradoxiciilly a sciatic ino- 
tian), atif] 3) bchi'ccn, aisatially in 
thu cuiitur, Siniilar analyHes can l>e 
made \or auditory* Isinesthctic/ mntof , 
tactilCi viHeenU inia|;es, or any other 
kiiidH of iiiiai^ery inchidin^ niixturcH of 
these, ICven a]>>^lractian in thi^4 con- 
iexl i^. a psychological ininge-concept 
phenomenon. eSHuntially nonverhal in 
nature, which may sometinies be repre- 
Henlcti verl)ally. 

L/Tifortunately » Hpace permits no fur- 
ther elalioration of thc^e aspect h of 
tbinkin*^ or the parallel Hymhoh'zation 
prncess, language. Much of the above 
section has stressed the associntirm of 
iniage/conceiH with language syniboLH* 
jMirticnlarly the ancHtory symlioh'c 8ys- 
tem. There is a need to clarify fur- 
ther tlic association processes hetween 
inuige/concepts, their auditory syni- 
bolic system, and the visnal Hymbblic 
system. 

Meaning to .Hoiincl-labcl 
asNQriation 

One point needs to he made clearly: 
syntax or the sef|uence of auditory 
Hymhol-la|>eIs is alniost eom]3lete|y cle- 
ternijned by the interrelationship de-^ 
terniinants linking purely nonverhal 
image/concepts. Tmago/concejits as in- 
ternalj^.ed '^things" are action-manipu- 
lated in spnce-tinie, selectively qualified 
with hitrinsic attrilniteH, and quantified 
by relative evalualioiis ; and it is the 
Herjuence of these factorH which deter- 



mnies syntax ; 


g^ : 




The heavy 


man 


ate 


the brown 


quantity 


thing 


action 


c|uality 



thing 

If one asks why the sequence suhjeet- 
verb-object (or its liiiguistic equiva- 
lent) occurs, it follows that this is the 
visurd temporal sequence of tlie event 
in terms of their cause-and-effect im- 



portaiiee to the speaker ; e.g., *'The 
iifi^^pv nian caused to be consunied the 
ERIC'^ ' The continuing eon- 

ma^totton is probaljly centered around 



the lieavy man and his diet, T]ie lirst 
"thing" mentioned is usually the most 
itiijiortant from the **stage-seiting** 
point of view; e.g.. iii the sentence, 
"Tlic brown brcatl was eaten by the 
lieavy man/' the speaker no doubt feels 
the bread was most imj>ortant. and the 
cfnitinuing convcrHatioii is probably 
centered around the hreacL 1 1 is 
worth noting that habitua] thought sc- 
f|ucnces develop cHche=like liahitual 
word sequences ; e.g., What is for 
dinner tonight, dear?'' These can be 
antornaticalh^ processed nt speed. 
I Fosvever. original or strange thoughts 
(or when listening, wcirds) tnay he 
very hesitantly prtjcesscd (4), The 
foregoing discussion has elaborated the 
relationship of syntactical sefjueiicing 
to meaning sec|uences. The image/ 
concept to soiuid-label association has 
liren described earlier iii the jmper/ 
There remains the auditory-to- visual 
symbol system associatioii to clarify. 

Auditory label-visual label 
associations 

In learning to read, children learn to 
associate sound-labels with vtsual-lahels 
(and vice versa) on both a gestalt 
svliole-w^orcl basis and on a phoneme- 
graplieme analytic=Bytnhetic basis. Of 
course, there \\n\\ l)e a bias in keeping 
svith the method used to teach the 
child to readi Init children taught to 
look-and-say will eventually develop a 
somewhat crude iihonenie analysis and 
Ideiiding attack to use on new or diffi- 
cult words. Although children taught 
through phonics analyze most words, 
tliure are some words with clistinctive 
visual patterns which they seem to 
recognize immediately as a gestalt. 
Most research indicates that a com-" 
1)ined method with a slight emphasis 
on phonics is the most effleieiit tech- 
nique for teaching reading. The three 
quarters of beginners who are verbally 
cf)mpetent will ra]>idly learn to read by 
any method and tatight by any teacher, 
I loweverp the least competent quar- 
ter of hegiinier readers* together with 
the severe reading disability cases, is 
quite a different educational proposi- 
tion. Slight differences in tenching 
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tecliniqiie?^ or HeiiHory training nmy 
l?rhig aboiit Htartliiig cliffereticeH in at= 
tainnient. The matching of specific 
rctneclial niethotlH to specific daficitH 
liaH been dealt witli in another jiaper 
(2). The associative ])roccs^es in- 
volvecl in elect )cHng> (readiiig) or en= 
crKlinff (spelling and writing) from the 
audttory^visiial point of view, i,e,, tak= 
ing the 'nieaning' for granted, will hv 
l>riefly ontlincch The child has to turn 
tlic gcHtalt of letters into .HOuncl.s or the 
gestalt of sound itito letters, Mcmt 
conipctent adult readers can transfer 
inHtantiy eitl -'r way^ but tlie beginner 
or poor reader who Cannrjt recognize 
or .spell a particular word has to cope 
Willi it with nil aiialytic attack of sonie 
kind* Content may provide snnie 
chics, l>ut often tliere is insufficient evi- 
dence for even a reasonable guesn. 

Irrcgiilar orthography 

The phoiienie-graphenic matchiiig 
(orthography) BySteni in IlngliBh is 
notoriously irregular in both decoding 
and encoding. (Here decoding fefern 
to decoding the visual grnphemes into 
auditory phonenies ; and encoding, to 
'*tranHlating" the auditory jihonemeH 
into visual grn]^henles. The fact that 
there are iuH) sfuf/cs or sets of both de- 
coding and encoding in reading and 
Hpelling is never nientioned or inacle 
clear by luost writers.) Because gra- 
jihenie-phonenie orthography is so ir- 
regular, each paired association as It 
appears in each word has to be learned 
by rote nicniory iii association with tlie 
only distinctive feature of that wcjrcb 
naniehs its nieatiing-in-conteKt. The 
dng is a baw-svow ; the knights bow to 
the cjueen ; the archer aiins his bmvi 
the boKfjIi is on the .tree. The girl ties 
her hair with a bmv because her bcoii 
is coming to mecft her. 

The phpneme-grapheme rote nie^ 
mory association (within a ningle 
'*CQiitent-nie'\ning*') is extremely (lifll- 
cult to eHtahlish in most severe reading 
disability cases, l^ven more difficult to 
Ingrain is the rapid automatic sequence 
ing of thesa assoclatinns— what read- 
or apdling is. Investigation of this 
^>sability leads to the conclusioii that 



tlie niajnf prcjiilem fcjr most of these 
chihiren lies in tlieir poor ability to 
identify aiulitnry-]3honemes iuu\ iir the 
sequencing (blending) aspects of the 
plionenie-grapheme associaticni. 

Auditory cnscriniination of 
plionemes 

Usually chiklren do not need to ]iear 
llie separate phonemes svithin a worcl 
when they hear or speak llieni in nor- 
nml conversation, Nu doulu to snnie 
extent the econoniies of the neurologi- 
cal computer do demand **l)it** Htoiage 
of sounds possibly in two sejiarate 
jjlaces, one for listening and one for 
si)enking, This process is largely au- 
loniatic, and the sequences of /'bits'* 
become to all intents and purj^oses ges= 
talts of souiul which are near enough 
to their ideal iihonetic equivalent, 
l^ecaiise niany I>oys witli reading disa- 
bility do iiot listen accurately, their 
registration nnd jiroduction of words 
may be somewhat distorted/ Tn the 
course of normal cotiversation, the au- 
ditory ckssure of either people (closure 
copes with accent variations and the 
like) who are listening makes ap- 
]jropriate allowances for these mis- 
pronunciations so they do not matter. 
However^ in reading and sjiclling the\ 
can ])e a distinct handicap becatise the 
distortion of phonenies creates even 
niore chaos and irregularity with gra- 
pheme processing. When spelling, one 
internally seqtteiices the phonemes and 
transposes them into graphemes* Tf 
a) the t>honemcs are distorted, b) pho- 
neme-grapheme correspondence is in- 
herently irregular, and c) the pho- 
nemes are auditorially utisepariited in 
an outbiirst of soinuk theii the gra- 
pheme (and hence letter) sequencing 
output on paper wmII he equally 
chaotic, TJkesvise in reading, even if 
the jioor reader with these three handi- 
caps was able to split i\p words into 
ptu^ely visual grapheme scgmentHi the 
decodiiig of them into their respective 
sequence of correct phonemes (which 
would then be blended into geataltH of 
soiuul) would be equally chaotic. 
This proGess is what happens even 
though on tests there is nothing wrong 
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willi liur licariny nr nu'iual riljility of 
tlie.^e childreiK 

"riierefiircs in tliosc ruadiny cli^i^ll^l- 
ity ctifc^ whosu vision aiicl nititor iii- 
irgratinn ]irnces.ses are ncnirolnytcnll y 
iinaet, t>no ?^liOuIci omhark nn an inten- 
sive training prograni wtncH cniplui- 
Hf^us listening In words and itlctitifyini^ 
])licnie!nes, clear ])lHinenie articnlatir m 
as in ulociitinn, the correct blenfling f>f 
jihancMncs in H])eccli, the ])ernnilat.inns 
ancl conihiniitinnjs of plinnenie=<»'ra- 
])benie nwninry nssuciations leavned by 
rote (encoding aiid clecocling), in- 
creased andilory cloHitre fi^uni the 
chilcrs nwn misjironnnciations of 
HOiindocl woi/clH, and tlic identification 
of anihigiions gra])]ienie$/]5hnnenie.s 
fnnn the context the stMUence. 

h^urtheiinorc. if tliese chiltlren are 
taught to spell and write wofds aiul 
then sonteneeH, they will antonialically 
learn to read becaiiBe the encoding 
proceHH invcilves the recall of pho- 
ncnie-gnipheme equivalents aiitomati- 
callv withoiit the aid of tlie visually rec= 
ngni;^ed stiiniiluB of tlic {jrinted word. 
I Inwever, any visual devices, such ns 
Hniall letter cardg or graphenie cards 
which facilitate correct sequencing, arc 
very much in order. 

C^oncluding remarkM 

This paper has surveyed the field of 
langiiage learning in some of its as- 
pects only very Hketchily, and nnich 
supporting argmncnt nnd evidence 
have heen necessarily cleletecL Tf a 
slender criscjms heen made for the ini- 
portaiice of auditory factors in reading* 
it will have served its purpose. 



THic NToiiArrrv concept 

Illiteracy is largely the result oi legallv 
recjuiring all cinldren to ruach a higfi 
level c>f atiainniutn. If this reqnire= 
ment exiHtecl for nnisic. many inight 
be fmmd 'Mnusically dyslexic/' After 
alb until recently almost all language 
was expressed vocally. 
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Auditory Modality, Research 
and Practice* 

The LhiivcrHity i*f Chicago 

rnH I'l kPOSK c?K tnih papku is tn dis= 
cuss and attt^nipt to clarify tlic rolu of 
auditory pcrce])tinn, especially the fnnc- 
tifJim of aiulitnry fliHcriniiiiatinii and 
aiitliiory nieniorjs in llie ynooom of 
learning to muK Tlie^e functions, it in 
lielcl here, are important contiHbuting 
factors to the succe^B or faihn-e of chil- 
ch-en hi a normal clas^rooin anc! Hlioujd 
he Miore widely rucogniKed hucIi. 

A eoinplute dennition and interpre- 
tatinn ()f auditory pcrccptinn and the 
rule it plays in the nioflality concept of 
leannng are diHCiiHHed ebewhere in 
tluH pul)lication [See Chapter 1]. 
For ptesent clarification, however, au- 
ditory discrinnnatinn h the ahility to 
ditTerentiate between cIoHcly related 
Hpeeeh Hounds. Auditory nieniory i^ 
the ahility to retain antf recall theHe 
HUtnKis, Ail iniportaiit aHpCCt of thin 
dennition ^liindd he kept in niiiuh 
Auditory diBenniinatioii arid auditory 
inenKsry in the ])re8ent frmnework ai'e 
referred to as perce]5tual rpuditie^ and 
are regarded m a j)at\t of the HeiiHory 
aural in]nit pathsvay that Cuntribiite^ as 
a fuundiition for the eonceptnal level nf 
learning and not to sensation pluH 
iiieanlng as in HinnelinieH founrl in 
otjier contextH, 

In lingniHtis' terminology, reading in 
decocling* It correspcMidK, in proeeHH, 
to liHtening, In fiict* according to Car- 
roll the're are two distinct Htages 
specillc to the early reading proeeMH. 
Thii child lirHt learnn thrit the ^^yinjjnl^^ 
which appear on a printed jMige repre- 
Hent atid correHpoiuh to IiIh siwken 
language, hi other words, the initia! 
Htage of rencling conHistH of cleeoding 

•'''riiis Htiuiy waM |Hu tially *^uppnrtuci by llii* 
peimrinient of llealthi JCdufutlun, aiul Wul- 
,Jnt^, U. S. Otllee c*f KdiieiUiJjju Prnjuct 



nrth()grapliy into pre\-inus]y learned 
speech patiern^^, Mlie s;econd sta^e in = 
volves conipreliensiun through arousal 
of assucmtionH to efTect a nieaningfiil 
state derived froni past vurlial learning. 
11ie ahility m <liscritninate fine diiTer= 
ences in speech scainclH and tn retain 
and to recall theni facilitates the phon- 
nlngical clevelopinent in very yonnu 
children, language aCipjisafiMh aticl ar 
liculatinn aecnracy. 1 1 tnllows a 
radier natural logic that these ahilities 
svonhi aid iri the cleeoding. 

Since the early ly*K)*s auditnry din- 
erinnnatioii anrl nieinory ahilities have 
heen the subject of inuch study relative 
tci speecii develotanent as well as to 
residing. In some instances, ituercor^ 
relationH have been sought hetween the 
four factors. Such stutlies have re- 
serded that auditory perceptual ahili- 
lies are related to Huceess in beginning 
reading. It in iinderslood froni these 
ies iliat 1 ) there is a ciai si stent in- 
crease in H'anid-iH^criniination ability 
witli age: 2) children vary in the rate 
of develnjiment of binh aUfHtory clis- 
criniination atid auditory iuenifiry: 3) 
the develojiinent of ruulitfiry disertnii- 
nation aiul auditnrN* memory ban not 
reached fruition in Hcune children until 
the ninth year; and 4) the auditory 
meaHures are not in themselveH prcflic- 
tors of Huccess or failure in reading. 

W'eptnan has studied aucliti)ry Jier- 
cejUion cnid the relatitju it holds tii 
speech and reading in youiig chilclreiu 
1 Ic has drasvn Binillar coiiclusions from 
his stiidies to the fnregoing aiid has of- 
fered a detailed theoretical analysis 
pertaining to these conclusion^ (7, tS\ 
9. JO, 3U }2), 111 addition to those 
fcair poiiUs, the Weptnan focils has 
been on the Higniricant fact that 
whether children have a B])eeeli defect, 
tliose who have inade(|uate audiiory 
cliscriniination are the more likely onuH ' 
within the gniUp to be poor readerH, 
In diHCUHHing the iniplicatifnis of hiH 
research and the lindtngs of cjtliiirHi 
We])man argues that cliildreti Hhould 
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]je stiicHed us thcy rcacli school age to 
cleleriniiie whethcT tlieir auditory ahilt- 
ties have tlevelnpcd to the level that 
jjhntiic i list ruction is hcneficird, Un- 
less this rating is done, 'Wepiimn fei^l^ 
that it ivonld be. a continuing erron- 
eous practice to ajjtircmch rill childfen. 
ns though they cati Icafti equally well 
through tlie same nioclality. He sug- 
Kestccl grouping of children accord= 
ing to modality ability for learnitig as 
duterniincd l)y early a^sesHUient. It is 
Honiewhat irotn'c that as long ago a^ 
1935, Bond (1) cited evidence from 
Iii^ intpiiry into the same area that led 
him to a similar recommendation. 

ICven in light of the established fea- 
tures that are now known regarding 
nuditory discrimination and niemory 
and their relationship to reading abil- 
ity, however, inquiry continues along 
the ^ame line. It aisjjears that these 
Hiniilar researches are not executed as 
replications of previous studies but as 
if fiirther proljing might proditce in- 
sights that would strengthen the aU 
ready known positive relationships and 
jirovide a more definite, less complex 
sohition to the prohlem for those con- 
cerned with the teacliing of feading. 
This type of sohition to the i>rol:ilem 
has not been forthcoming, however, 
and it seenis appropriate to explore the 
meaning of this statement. This writer 
feels that auditory discrimination and 
memory are but otie set of factors that 
may contribute to the succesa or fail- 
ure of children in beginning reading 
instruction. Virtually absent in the 
literature are longitudinal studies of 
normal populations and expefimental 
populations which would put into bet- 
ter perspectis'e the overall imph'cations 
of the role of the auditory measures 
in beginning reading or iti general 
school achievemeiit. 

Longitudinal study 

In an effort to address this particu= 
lar issue a longitudinal study of a 
normal school population was begun 
in 1963, The children w*ere initialiy 
tested upon entering first grade, at the 
and of second grade, and again upon 
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completion of third grade. There 
were 179 children who svere present 
for the entire three-year ]5erio£b Tlie 
paraiueters of the overall study iti- 
cludecl urticulation, intelligence, aucli- 
lory and visual perception, oral motor 
inuvement, visua! motor ability, and 
reading readiness measured upon the 
completion of kindergarten to he com- 
jmred with later achievement testing. 

The specific tests used were the 
Wepman Auditory = Discrimination 
Tvi^t (7) J an eKperimcntal test for au- 
ditory niemory using consoiiant=vo\vel 
nonsense syllables, experimental tests 
for visual memory and discrimination 
that incorporate the use of geoniet- 
ric forms (6), the Lorge-Thorndike 
Groiip Intelligence Tests (3)^ and the 
Metropolitan Readiness and Acliieve- 
ment Tests (4) for the appropriate 
grade levels. 

Althoiigh the final report of this lon= 
gitudinal study is as yet forthcoming, 
we have arrived ac some interesting 
empirical corroboration for the theo- 
retical considerations previously dis- 
cussed. Table 1, for example, shows 
the mean differences hi auditory per- 
ceptual ability between scores at the 
first- and the third-grade levels. The 
/ test shows that this difference is sig- 
nificant (p < .01). The same table also 
shows the mean differences in visual 
])erceptual ability between scores at the 
first- and the third-grade levels. These 
differences are also significant (p < 
,01}/ Thus, the notion of a develop- 
mental progression in perceptual ability 
is again confirnied in the performances 
of this population in the first three 
years of schooL It shoiild be notedp too* 
that the coefficients of correlation of 
improvenient in the auditory modality 
with improN^ement in the visual modal- 
ity are low* a finding which means that 
cliildren who improve in one modality 
may or may not improve in the other. 
In other words, the study has shown 
that perceptual abilities develop signifi- 
cantly in the first three years of school 
in a normal jjopulation and that these 
abilities progress individually along 
lines of modality preference at differing 
rates in. the same individuak 
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TABLE ] 



MEAN 


DIFFERENCES BI;TWIlKN SCORES 


* V 1 1 I 






TT-F I R n 
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Di fFerciice 
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Error 
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Auditory 










Discriiniiiation 


m 




0.4 1 U 


HJO* 
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0,076 


=4.20* 


Visual 










Diicrifniiiatlon 


179 


2.430 


iUM 


18.92* 


Visual 
MeniOry 


179 


2.810 


OA 49 


18.19 


COEFFrCIENTS OF CORRKLATION 
AND VISUAL PKRC 
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OF AUDITOKV 




Auditory 


Atiditory 


Visual 


Visual 




Discrimiiiation 


Meiiiory 


Disgriniiiiat 


ion Alqmory 


Auditory 








Di§cr!minatitjn 


I.OO 








Auditory 










Meniory 


-.039 


LOU 






Visual 










DlscrftninatiQii 


.110 




1 =U0 




Visual 










^fernory 


.010 


J40 


,198 


LOO 



* significant at .01 level 

Table 2 Hhosv^ the relationship be- 
tween auditory perceptual ability at tlie 
beginning of first grade aiid^ school 
achioyenient, ns nicn^urud by tlie Met= 
ropolitan Achievement Test subtegt^ nt 
the end of the third grade. Auditory 
perceptual abilities (discnmination and 
niemory) are ^ignificantiy correlated 
with every sul)test of the achievement 
battery (p < .01). It can be seen then 
that auclitory perceptual difficulties at 
the begimiing of school may contribute 
soniewhat to the level of gchool 
achievenient for as long as three years. 
Talile 3 shows the relationship of the 
visual perceptual abilities (discrimina- 
tion and nieniory) at the beginning of 
grade one to the same subtests of the 
Metropolitan Achievenient Test, mea- 
sured at the end of grade three. Both 
of these factors are signiflcantly corre- 
lated \vith most of the subtests (p < 
.01). The exceptions are visiial niem-^ 
ory and the two snbtcsts, Punctua-^ 
ERXC " Tota 



.anguage Total (p < .OS), 



Visual memory and language udage 
have !io significant correlation. The 
effect of early perceptual difficulties on 
achievement beyond the third grade 
has not been tested as yet. Ho\s^ever, 
a continuation of the present study is 
in progress and should clarify this 
issue. 

Conclusions 

The hndings of the present study 
support those theoretical considera- 
tions of the modality concept of learn- 
ing to which it was addressed. That 
perception is a developing process iii 
children into the early school years is 
not being argued. The emphasis here 
is twofoid. First is the consideration 
of the effect that this phenonienon of 
development may have on the child as 
he enters first grade. Coefficients of 
correlation, such as the ones presented 
here that demonstrate significant rela-^ 
tionBhijis between first-grade percep- 
tual aliility and third-year achieve- 
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TABI.R 2 



CORRELATION OF AUDITORV PERCEPTUAL ABILITY (FIRST YEAR) 
AND SCHOOL ACHlEVEMENf (THIRD YEAR) 

First Grade Scores 
Auditory Discrimination Auditory Memory 



Metropolitan Third 
Grade Achievement 






Word Knowledge 


,342** 


,216** 


Word Discrimination 


J73** 




Reading 


.225** 


.242** 


Spdling 


.282** 


J90** 


Language Usage 


242** 


,267** 


Punctuation 


J03** 


J78** 


Language Total 


,.106** 


JU3** 


Arithmetic Computatioti 


.286** 


,2U8** 


Arithmetic^ Problem Solvi 


ng ,285** 


,226** 


N = 179 

Signlflcam at .01 levol 


TABLE 3 




OTHER PERCEPTUAL FACTORS CORRELATED 
WITH SCHOOL ACHIEVEMENT 





First Grade Scores 
Visual Discrlniiiiation 



Metropolitan Third 
Grade Achievement 

Word Knowledge 

Word Discri mi nation 

Reading 

Spelling 

Language Usage 

Punctuation 

Language Total 

Arithmetic^ Computation 

ArithiTietiCj Pfoblem Solving 

N = 179 
^ * Significant at .05 level 
Significaiit at .01 level 

ment, caniiot be overlDoked. ^ The 
^tage of development in the various 
modalities and the aclequacy of this 
deveiopment to support the learning 
that is necesiary in the early grades 
is of crucial importance to successftil 
Q ^fvement in the early grades. 
ERJCie Hecoiid consideration concerns 



,243** 

J43** 
J40** 
,202** 
J73** 
,267** 
,231** 
J63** 



Visual Memory 

.242** 

.269** 

J37** 

J72** 

,135 

.200* 

.192* 

J14** 

,257** 



specific reconimendations which seiiii 
appropriate in dealiiig with all children 
entering first grade. These recQni= 
mendations follow the theoretical con- 
cepts nientioned earlier that are sup- 
ported by the enipirical findings pre- 
sented here. In first, second, and 
third grades in any elementary school^ 
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iMo.st children hmrn tlie three "*R'h" Iiy 
wliiitijvef inetluKls are utilizccl, 
Ilosvever, in every cla.s.s will Uv chW- 
dren who learn more slowly than otli- 
ern. The coni])leKit3^ nf the leaniinK 
Iiroce^H docH not allow^ full diHcu.HHicjn 
here of all <)f the pOBHihle f^ictars char- 
acteriHtic of the hIow learner. 
Mosvcver, it would appear from the re- 
sults of tlie present stiidy that one 
strong linssibility contrilinting to this 
condition J one tliat can be assessccl 
qiiite readily, is the acleqiiacy of the 
auclitory perceptual ability of first 
gradcfH, For the piir|>cmeH of iiulivicl- 
iial maximiini ]>ntential education, abll- 
it}' grouping on the basis of modal it v 
]>reference as shown_ by the test reHidts 
would seem in order. 
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The Eval lint ion of Auditory 
Abilities in the Appraisal of 
Children %vith Rending Problems 

RicHAHO M. I'loweh 
University of California 

IN iTiH nooK, Languuf/c and Tliouiiht, 
Curroll (7:62) defined reacling an 

. . , the activity of reconstructing (ov- 
ertly or cisvertly) a reaHnnaljle spoken 
niesnage from a jifintud text and making 
meaning rcsfionHes to the rccrinstructed 
niessagc that woidd parallel those that 
would he niade to the spoken liieHHaHe, 

Auditory procesHC^s ])Iny u major 
role in the mastery of this "nctivity^'' 
Tlie rec<)nHtniction of a .spoken nies- 
Hiige froni a prir^cd page invnlvcH the 
tnuiHforniation of visiuil stimiiH into 
anditory Htimuli, Grapheine^ are 
tninsfunned into j^honemes : printed 
words are transforined into S])oken 
words. If a child is itnalile to receive 
phonemes clearlv, re?i])ond to theni dis- 
cretely, retain theni in acciirate se- 
<|itc-nces% and organi^ie tliem into Hn- 
giii^tic Higfis, lie is likely to encounter 
forun'dablu difficulties in learning to 
read, A carefiil apisraisal of auditory 
processes and skills, tlierefore, bIkuiIcI 
he aii important featitra of the assess- 
ment of every child with a reading 
prohleni. 

In accordance with most of the pre- 
vioiiH work ill the field, the first sy^- 
tenuitic apjjfoaches to the evaliiation of 
the aiiditorV' abilities of children with 
reading prolilems stressed the ap- 
jiraisal of the various auditory \>to- 
cesses that might he involved in learii- 
ing to read {2 ) * ThuSj judgments 
were soiif ht about the fol lowing : 
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. ttiditory siULsith'ity, in terms of tlie 
tluiiuniHlrniud ability lo licar n variuiy 
nf signals at ap])r<>priritc levels uf loiul- 

Aiiditory uttcndinfj, incliuUiig botli 
ilic aliility to nclcct ii rclr\"uu KiiniiiluH 
firnii u backgroiuul of iirclevuiit sli- 
inuii and tlic ability to mninmin atten- 
tion tt) relevant HtinuiH for apprnpfiate 
Icfigths of time. 

A}idi!or\ di.scriunnation, including 
bntli the af)ility to identify the jirosence 
uf a given Bound in a .^cqnencc of 
soinid^ and tlie ability to differentiate 
anujng similar ^oundB. 

Auditory iuonory, including the 
anioiint of heard inforniatioii that can 
lie retained and the ability to retain the 
elenicnts of a series of BtimuU in accu- 
rate Becjuence, 

Auditory integration, or the alsility 
tci synthesize ciemental siignal?^ into 
ineaningful oral signs, 

Audilory^visual integration, or the 
ability to establish fclationMhips l^e- 
tween beard signals and gra]jliic repre- 
sentations of these signals. 

Based upon observationa of chil- 
dren's res])0nses to tents which pre- 
Buniably asseBsed these abilities, it was 
coiicluded that a ehikrs reading diffi= 
cnlties could be at least partially attri- 
iiuted to poor auditory riiscrimiiiation, 
jjoor auditory memory, and the inabil- 
itv to integrate auditorv and visual sti- 
muli, As more experience with this 
approach to evaluation was gained, 
however, its merit on at least three 
counts was questioned : 

First, it was virtually impossible to 
construct tests to assess most auditory 
processes which were not heavily con= 
taminated with demands on other proc- 
esses. For example^ the popular min- 
imal-pair technique was used to assess 
discrimination : a child is presented 
with word pairs (^pin-^pcn^ copa-coke,) 
and is asked to report whether the 
imirs are alike or different, Tn this 
test, the demands on auditory memory 
freqiiently seem to exceed the difficulty 
of the required discrimination since the 
child niiist retain the first word in 
xact form so that he can compare it 
^rith the second word. It was also ob- 



served that mnny children found the 
listening to long series of word pairs in 
a situation devoid of meaningfid con- 
text to be extremely tedious. In many 
instances, therefore, the testers seeniecl 
to be assesHing attending as niuch as 
asscssiiig discrimination. 

Secoiich it was observed that several 
nf the tests were difficult for sonie chil- 
dren who were good readers with goo<l 
word attack skills, esjiecially in the 
Sfnnifi-hiending tests that entailed 
blending plionenies beyond a Biiigle 
syllcihlc. Also maiiy of the tests corre- 
lated potudy with the actual level of 
worchcalling skills demonstrated by 
cliildren with reading probleins; some- 
times* children who sliowed many diRi- 
culties on some nf the auditory tests 
actually ])erfornied quite well on a test 
svhich required snuncling out utifamih 
iar wore Is, 

Third, testers were imable to trans- 
late conclusifins into answers to the 
most imi^ortant ciuestion of all, ''IIow 
should the chilcrH educational prograni 
be jjlanned to overcome or comi)enhate 
for his disabilities Tn responding to 
this questioii, so!ue general auditory 
calisthenics which presumably re- 
hearsed the child in the areas in which 
he was deficient were usually j^ro- 
jiosed, Reldonij however, svas any di- 
rect relationHhip established between 
these activities and the actual tasks 
that would confront the child while 
learning to reconstruct *'a reasonaljle 
spoken message from a ]>rinted text/' 

Appraisal of five levels 

For the past two. years work on an- 
other approach hrs been in process. It 
is still developing, and most of its com- 
Ijonents are^ ns yet, luistandardiKed. 
Of the var'ous aspects of. aiiditory 
function listed earlier, the isolation of 
only one for assessment, tliat of audi- 
tory sensitivity, is routiiiely attempted. 
If sensitivity is reduced^ testers pro- 
ceed to administer tlie speech discrimi" 
nation tests conventionaHy employed in 
audiology clinics. The remainder of 
the assessment consists of answering a 
series of questions established at five 
different les^als. These questions are 
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aiiswcTcd oil the Imsis of observatioiiH 
of A chiltrM nhility to perform a HcriUH 
fif tnakn belie vccl to be directly relnt**cl 
If) reading. 

The five levels were foriiiulrited on 
the a^^suniptioii tlmt the achievements 
,flescrihcd at cndi level are subserved 
by all the nchievenieiits at all of the 
lower level^s. It sliQuld be inipos.siljle, 
therefore, for a child to uiect the crite- 
ria for success at any level unleHg he 
were aliio successful at all preceding 
levels. In conducting an evaluatifni, 
therefore, the highest level (Level V) 
i.^ con.4idcred first. If the child is un- 
HucceHsful at this level ^ each lower level 
Cdnsidercd in turn until the criteria 
for .success are niet. For eKaniplCi the 
highest level relates to a child's ability 
to call unfaniiliar words within the 
rules of our lanjfunge systeni. If he is 
able to i)erfofni it is assunied that all 
of the auditory skills which he needs to 
learn to read are adctjuatcly developed 
and that no further assessnient of audi- 
tory skills IS required. Or, if he fails 
at Level V, evaluation is begun on the 
skills identified at Level IV ■ sound 
hlending, syllabication, and phoneme- 
grajahenie in tef change. If he succeeds 
at diis level, then it is concluded that 
the component skills which immedi- 
ately subserve word calling have been 
adequately mastered but the child has 
not as yet learned to integrate them 
sufficiently to accomplish the word- 
calling task. 

The following are the five levels, 
tentatively describedi Hated in the 
order in which they were appraisad. 

Level V: Can the child call unfamil- 
iar printed words wnthin the conven- 
tions of language ; that is, can he trans- 
late graphemes into phonemes which 
might logically be appropriate and 
integrate these phonemes into words or 
word-like units ? 

Level IV: Can the child blend pho- 
nemes into syllables and syllabiei iiito 
words? Can he identify syllabic units 
in heard multisyllabic words? Can he 
intercnange commonly used phonemes 
Q and graphemes in syllables made up of 
• J (^vowels and consonants combined in a 
^aa variety of ways? 



Level III : Can the child i>^olate pho- 
!icmes svithifi words: that is, can he 
determine whether a particular pho- 
neme is presents Can lie also <lilTer= 
entiate bet ween acoustically-siniilar 
|)ho!UMncs ? 

Level II: Can the child echoically 
rci>rnducc, accurately iii cnrrect se- 
quence, phonemes wliich arc grouped 
to form unfamiUar words? (Misarticu- 
laiions associated with structural devi= 
ations or with proldems in fine motor 
coordination of the articulators are 
accepted. On the other hand, marked 
deviations in phoneme reproduction 
that are associated with dialects are 
not accepted. Children often encoun- 
ter formidable probleins in learning 
to read when they use a dialect that 
significantly alters or omits many of 
the phonenies used by most speakers 
of American Knglish, Virtually all in= 
struction in svord attack skills assumes 
the use of the phoiieme system em- 
ployed l)y the middle class of the par- 
ticular region in which the school is lo- 
cated.) 

Level I : Can the child echoically re- 
]>roduce the comnion phonenies of lan- 
guage? (Again the criteria relating to 
articiilatory deviations noted at Level 
II are applied.) 

It is readily apparent that Levels IV 
and V involve visual as well as audi- 
tory processes. Failures at these lev- 
els may be attribtitable to failures in 
the mastery of auditory skills^ visual 
skills, or both. It is frequently neces- 
sary, therefore, to conduct a similar 
evaluation of the child's mastery of- the 
visual skills which subserve these two 
levels. 

It is also obvious that different chil- 
dren may show a wide range of 
achievement within a given leveL The 
investigators are attempting, therefore, 
to develop a critical sampling proce- 
dure to first identify those children who 
probably have diflBculties at a given 
level. When such difficulties are dis- 
coveredj more exhaustive evaluations 
are conducted to identify the specific 
tasks that are difficult for each child. 
At Lgvcl II L for example, a particular 
child may make all vowel diserimlna- 
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titniH cNCcpt fcir the shcHt c= — ^Hliort / 
cHscriiniiiulioiL make all cliscfiiiiiiia- 
iioiis hetwecMi voiccel and voiceleHs con- 
sninintH, hut 1)0 unalile to cliscriniinatc' 
con^istenlly lictwucii f> and A% and /, 
mid / and lliu voiceleSH th, parliculnrly 
wlien these phonCMiiCS occur at the end^ 
of wfircU. fn this instance* one wcmld 
not Hiniply conchi<le, *'This child has 
ai 1 an cH tr if y di Hcri nil nati cm ])rol dun r ' 
1)iit would rather specify the iihoiienieH 
that the cliild confuses. Or, in other 
inHtanccH. svhere discrinunation i.H in- 
tact, hilt isrohleniB are evident at Level 
one niiglit CQnchide that Hound- 
|)lcnch'ng problenis sceni to he more ev= 
ident when specific phonenic combina- 
tions are presented* for example, wlien 
two or more consonants occur to- 
gether. Perhaps one might also oh- 
nerve tliat ]3articular comhinntions of 
jihoneine.s make Hyliahle identification 
jiarticularly difficult. For example, a 
child might have particular difficulty in 
identifying a ayllalile when it heginn 
with the same consonant tliat is at the 
end of the previous syllable or when 
one syllahle ends with a vowel and the 
next syllahle begiiis with n vowel One 
niight also observe that a child has diffi- 
culties with specific grapheme-phoneme 
interchanges ; for example, he may 
omit one consonant from consonant 
blends. 

The widespread emphasis on the 
identification of specific deficits in au- 
ditory ])rocesses has fostered the as= 
sumption that these deficits are usually 
manifestations of aberrations or dys- 
fuiictions of organic systems. Although 
organic impairments may occasionally 
be i^resent, most of the children seen 
demonstrate problems that result pri- 
marily from failures in the learning of 
miditory akills. Most formal instruc- 
tion in word attack skills begins with 
the assumption that a child can func- 
tion successfully at Levels 1^ II, and 
III : thus instruction liegins with teach- 
ing phoneme-grapheme interchange. 
The word attack problems of many 
older children are characterized by pro- 
Q fuimd confusions coniplicated by the 
ERJC application of ill-assimilated rule frag- 
^™™™" ments. Many of these confusions be- 



giii when children are confrontecl with 
Level I i ' aciivities before they Itave 
mastered the skills which subserve 
these activities. 

Tn flescribing this current approach 
to the evaluatinn of ihc andilory abili- 
ties of children with reacling prnl>lems, 
one does not mean t ^ disparage more 
basic studies of auclit<jry processes and 
skills. Many important cjuestions that 
relate directly to reading will remain 
unanswered until more is learned from 
these studies. An excellent illustration 
of the need for these more l)asic stud- 
ies is evident in the major sliort- 
conn'ngs in the evaluative approach 
described. Although the approach as- 
sesses a chikrs achievement level iii 
the hierarchy of reading-related audi- 
tory skills, it provides relatively little 
inftirmation about a|)propriate strate- 
gies in assisting him to learn the skills 
that are next i n sequence. Presuma- 
biy. jiarticular strategies may be more 
effective thaii others, dej^jending u])on 
a child's particutaf strengths and weak- 
nesses in auditory processes. 

Sinnmary 

^Fany of the tasks that must be 
mastered before a child can read suc- 
cessfully rely heavily upon auditory 
jjrocesses. Thorough assessment of au- 
ditory ])rocesses and skills is, therefore, 
an essential comjionent of the evahia- 
tion of children with reading problems. 
Currciitlv, assessment of these skills 
through direct observations of chil- 
dren's levels of achievement in a hier- 
archy of tasks that relate directly to 
reading is being approached. 
ConclusionH that emerge regarding a 
chiUrs abilities and disabilities can be 
more directly applied in educational 
planning than can the residts of more 
traditional approaches to the evakm- 
tion of auditory processes, 
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IT IS TKMPTiNCi to look for a singlr 
cause for any deficit in a cliild\s per- 
formance, Reading difficulties are often 
thought of as being due to a single 
exogenous cause, .sucli as eniotional 
ch^turbaiice or brain injury, or to a 
ningle underlying svniptom* such i\s 
poor visual skills, auditory j^erceptual 
defects, lack of body awarene.s.^, or 
poor teaching. There i^ only one way 
to conceptualize a single underlying 
cause as being at the root of reading 
difficulties, and that is to use the *Him- 
hrella" concept of "disturlied braiii 
function^/' 

Cohti (11) reported a study of 46 
cliildrens seven tf) ten years of age, 
who had been diagnosed as shosving 
**Bpecific reading and writing difficul- 
ties." He concluded tliat difficulty in 
using graphic synibols for communica- 
tion purjioses is an expression of a dis- 
turbance of braiti functionj which often 
affects a variety of other abilities, such 
as language abilityi position senses and 
tinie perception, Cohn is only one of 
many to use the concept of brain dys- 
function for an explanation of the mul- 
tiple symj>toniatology clmracteristically 
found in feading difflculties. Thin 
concept is parsimonious, but care must 
be taken not to infer tlie iise of the 
terni as a contrast to emotional dis- 
turbance. The term is certainly valid 
as long as it is understood that brain 
dysfunction might be an expression of 
neurological disturbance, emotional 
disturbance, maturational lag^ fanillial 
defects, cultural deprivation^ or physi- 
cal illness. This formulation^ however^ 
gives no indication for treatment. For 
^ treatment purposes, it is profitable to 
gpjj^" pursue a diagnosis of the symptoms of 



the 'Mirain dysfunclioir* whicli dirucily 
contrilnitc to tlie reading clisahMity. 

SynijJtoms of rending disabilities 

T!ie Hyniploms associated with rcad= 
ing difficulties are multitudinal hecau>*e 
many skilln are invnlverl in reading, 
.\ <leficit in any of these skills may in- 
fluence the reading |3rocess adversely. 
For example, in learning to read a 
child needs such sensory-nintor skills 
as eye-movement control for scanning 
the pages and finger control for turn- 
ing thcni. Me also needs various audi- 
tory and visual jicrccptual skillSj lan- 
guage skillsi and the ability to tliiiik 
Ingieally, draw conclusions, and make 
inferences. 

Training directed solely toward ad- 
vancing the l)ost developed skills often 
gives spuriously good results. Hagin 
(44) reported the case of a child with 
severe visual perceptual difficulties 
who had not learned to read at alk 
With the use of i,t=a.j in one 3'ear he 
prosrressed to a seventh grade level 
in word reading. Unfortunately^ his 
reading coniprehension did not im- 
prove. Hagin concluded that optimum 
improvement can only be insured if 
teaching methods are used which im- 
]3rove the most deficient abilities. 

The Center* advocates a policy of 
using specific training methods to de- 
velop lagging skills. It is important to 
use the child's best developed abilities 
and his best modality for the learning 
of new subject matter and skills* as has 
been suggested by Wepman (Chapter 
1). Every effort should be made to 
ameliorcrte what Gallagher (25) calls 
^'developmental imbalance/' 

Disabilities in visual 
perception 

R'csearch has shown that one of the 
niost frequent expressions of brain 

*The Marianne Prostig Ccntfir of Educa- 
tional Therapy, 7257 Melrose Avenue, Los 
Angeles, CaHfornia 90046. Hareafter re- 
ferred to as the Center, 
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dysfnnction is tl clcficifc in visitril per- 
ception and that deficits in visual per- 
ception are common in cliildren with 
-. reading difficulties. They are rarely 
the only caiisa of reading failure, but 
they seem to be one of the most impor- 
tant contribiiting factors. Graubard 
(27) found that deficits in the visual- 
motor cliannel occurred niore fre- 
quently than deficits in the auditory 
channel : and Wcintraub's (S5) review 
of the research showed that visual per- 
ceptual deficits had more bearing than 
auditory perceptual deficits on difficul- 
ties in reading up to tha third grade 
levcL 

Center experience indicates that vis- 
ual perceptual difficulties occur often 
in cases of learning difficulties, even at 
an older age. For mstance, in a sam- 
ple of 89 chiidrenj nine or older, re- 
ferred to the Center because of learn- 
ing difficultieSp 78 percent had visual 
perceptual inadequacy. In other chil- 
dren above nine, where visual percep- 
tual difficulties could not be certainly 
ascertained J their presence was implied 
in the reports of early difficulties with 
sensory-motor tasks. 

Visual perceptual disabilities aflFect 
beginning reading. In a cooperative 
research project (33) with the Uni- 
versity Elementary School University 
of California, Los AngeleSi a group of 
25 children betw^een the ages of 4^ 
and 6yi were exposed to reading ma- 
terial but not forced or pressured to 
use It* The Frostig Teat was given to 
these children in July 1962; eifht had 
perceptual quotients 'in the lowest 
quartile (90 or below). In October 
1962, it w^as found that none of the 
children with a PQ below 90 had 
begun to read ; of the two children 
with a PQ of 90, one had learned to 
read very ^ well; the other had not. 
Only one of the children with a PQ 
above 90 showed reading difficulties. 

In the more usual classrobni situa- 
tions where all children are expected 
and required to learn to read, the coef- 
^ ficient of correlation between visual 
FRIC P^^^^P*"^' skills and beginning reading 
; ya^to ability has been found to be between .4 
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and .5 (26), (34),^ (45). But the 
pressure which is needed to "*make" 
these cliildren read and the difficulties 
which many of them have in acquiring 
other basic skillSj such as arithmetic 
and writingp may result in emotional 
disturhancca. The foregoing was indi- 
cated by tlie finding that among the 
kindergarten and first grade children 
rated by their teachers as most poorly 
adjusted in the classroomt the vast ma- 
jority were those with PQ's below 90. 
(Tlie chi square values were signifi- 
cant at the ,Cfol leveL) 

Perception is here defined as the dia- 
criniination and recognition of stimuli 
impinging on the senses. In the litera- 
ture, however, the term is used in a 
variety of waySj sometimes synony- 
moualy with sensory-motor function. 
Bower (P) pointed out that the re- 
sponse to a stimulus can be either a 
motor or a perceptual one, and he 
proved that perceptual abilities are 
present in infants before any controlled 
motor patterns have developed. A 
distinction between the two terms 
sliould be emphasised. The reasons 
are heuristic as well as epiatomologi- 
cal because the dichotomy leads to a 
clearer delineation of training and 
treatment procedures. 

Nevertheless^ the development of 
perceptual abilities and the develop- 
ment of motor abilities are closely in= 
terconnected. This paper, therefore^ 
includes a discussion of deviations in 
perceptual-motor development as pos- 
sible contributors to reading failure^ 
For example, visual efficiency and ocu- 
lar-niotor skills are mentioned in the 
literature as contributing to reading 
success. Optometrists have been most 
concerned with the efficiency of the eye 
as opposed to the efficiency of brain 
function in reading. Their claims con- 
cerning the importance of intact and= 
accurate visual accuity for reading 
abiHty have been disputed (d). Claimi 
and counterclaims have also been 
made in regard to ocular-muscular 

*By third grade^ however, the correlation 
between viiual perceptyal skills and reading 
ability in the average public school class- 
room is nonsignificarit (10). 
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skills. Prechtl (40) ^ for instance, 
states that it is common sense that er- 
ratic eye movcnients must retard reacl= 
ing ability, while Jones and others 
(30) f in an eye-tracking experimentj 
found that the ability of subjects to 
fixate and follow stripes on a slowly 
revolviiig driini did not correlate with 
lower or higher reading readinesn. 
Although opinious are divided on the 
is^^ne of the effects of erratic qyq niove- 
nients, eye tracking exerciser are in- 
chicled in the Center prograni, first, be- 
rnum clinical observation indicates the 
correctness of Prechtrs point of view 
and, second, because educational 
procedures to which helpfuiness has 
been widely ascribed and whicli are 
certainly not damaging or tinie-con- 
8unnng should l>e disproved before 
they are discarded* 

Laterality 

The question of laterality is also 
raised here because it is another prom- 
inent issue about which opinions are 
sharply divided, Silver and Hagin 
(43) believe that disturbancea of later- 
ality are nearly universal in children 
with reading difficulties, Graubard 
(27) also found many cases of cross 
dominance or unestablished laterality 
among poor readers. 

Other researchers disagree. Flick 
(IS), for exaniple, states that €ye= 
hand dominance does not seem to be 
related to reading difficulties. Eisen- 
son (14) writes: 

Sonia authorities feel that aphaslc chil- 
dren may demonstrate varying degree g 
of confused laterality. They consider 
this lack of cerebral dominance to be a 
causative factor or aphasia, Ho%vevcri 
there is as yet Httle evidence to support 
this latter contention, 

(Specific reading difficulty is usually 
considered a form of aphasia by au- 
thors who use this term.) Ayers (1) 
found no likelihood of a relationship 
between laterality functions and those 
clinical syndromes she studied focusing' 
on. the sensory modalities of touch pro- 
prioception and vision. She consid- 
ered eye and hand dominance to be un- 
related to perceptual-motor functions 



in generah It is the writer's under- 
standing that Ayres differentiates be- 
tween laterality and hemispheric inte- 
gration. Her position results in the 
institution of training which proniotes 
.simultaneous niovement of the right 
and left side of the body or body parts : 
the training does not, however^ focus 
on the establishment of dominance hut 
of hcnn"s]>hcric integration (2), 

In summary, while some w^orkern 
support Orton*s belief (3S) that dis- 
tiirbances in laterality may be causa^ 
tive in the case of readitig difficulties, 
the majority now seem to be of the 
opinion that it is only the etTcct of 
uneHtablished laterality on left=right 
orientation which constitutes a handi- 
cap. Left-right orientation is basic to 
siiiooth reading because the acts of 
reading and writing involve a progres- 
sion froni left to right. Cen.ter re- 
search siipports the majority of studies 
in indicating that eye and foot domi- 
nanee and cross laterality are of no 
consequence to any other develo]3men- 
tal functions and, therefore, most prob= 
ably not to reading. 

Motor dysfunctions and 
reading 

It has aometimes been assumed that 
reading disturbances are highly corre- 
lated witli motor disturbances and that 
there may be a conimon cause, Ayres 
(1) does not believe that reading 
should be delayed tmtil the chikrs 
motor abilities have improved, A con- 
comitant program might assist the 
cliild's ability to learn to read. This 
contention has been stipported in a 
sample of children with learning dis- 
turbanceSj in which many children 
were well coordinated, while others 
showed general clumsiness, Spraings 
(46) also reported that 29 percent of a 
sample of 45 children w'ith severe 
reading difficulties showed a delay in 
motor development. 

It is believed that specific physical 
education should be instituted in cases 
of nonestablished laterality^ directional- 
ity^ and general motor incoordination, 
regardless of the existence of reading 
difficulties. Kephart (32), Barsch (5), 
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and Ayres have contributed most sig- 
nificantly to the foregoing idea. 

It is also believed timt to delay the 
institution of other remedial training 
and of begintiing reading uiuil motor 
disabilities have been overcome is a 
dangcrnns jsracticc indeed. Motor 
training can be efTectively integratud 
with a full remedial program exce])t iri 
some Heverely neurolDgically hnndi^ 
capped children. 

Effects of spec] lie visual 
perceptual disturbance's 

Various research workers* including 
Piaget (39), Cruickslmnk (13), Wed- 
ell (34), and Thurstone (50), have ob= 
HervccI that se%^eral visual perce|3tual 
abilities are involved iii the prnccsH of 
recognising and discriminating stimuli. 
Tlie Marianna Frostig Developmental 
Test of Visual Perception (19641 was 
devised to isolate and evattiate five of 
these abilities so that trainiiig ])ro- 
grams could be appropriately aiaplied. 
The five subtests in%^oive abilities that 
are of significance for the process of 
learning: eye-hand CDOrdinationj figure- 
ground ])arception, constancy of per= 
ception, perception of position in sjsace, 
and perception of spatial relationships. 
In the subtest for eye=motor crsordi- 
nation, the child is required to draw 
Hues between guide lines or toward a 
target. The subtest for figure-ground 
perception evaluates the aljiHty to i>er= 
ceive certain parts of the visual field as 
distinct from background featuren. 
The child is asked to trace intersecting 
figures and overlapping figures without 
being confused by intervening lines. 
The third subtest evaluates form con- 
stancy, which is the ability to recog= 
ni^e shapes, regardless of their pat- 
terning, color, size, background, or ]io- 
sition in sjMice, The child is required 
to outline only squares and circles on 
pages containing otlier shapes. In the 
subtest for perception of position in 
space, the child dif¥erentiates between 
a stinuihis figure and identical figures 
that are reversed or rotated. The fore- 
going evaluates the ability to perceive 
the direction of an object in relation to 
tlie observer. The final subtest evalu- 



ates the perception of spatial relatioti- 
ships or the ability to perceive points 
or shapes in relation to each other as 
well as in relation to the observer. In 
this subtest the child copies a figure by 
drawing lines between dots. 

The various difficulties in reading 
that occur as a result of clisnliilitics in 
each of these visuid jscrceiitiial areas 
will be briefly diHcusscd, Kye-motor 
coordination will be onutted* however* 
as that has already been treated, al- 
though Cursorily, in the references to 
sensory-motor ftmctions iii general. 
Many remedial techniques for each 
visual perceptual area can be found in 
the teacher's guide and svorksheefs to 
the basic Frostig Program for the 
Development of Visual Perception/' 
and in the teacher's guides ancl wfjrk- 
books of the beginning, intermediate, 
and advanced Pictures and F'atterns/' 
These include both work with three- 
dimensional olajects and two-dimen- 
sional jjencil and paper eKcrciaes. 

Suggestions for instruction 

Figure-ground percejition is referred 
to as percei3tual decentration by IMaget 
and his followers. ISIkind and other 
(13) found that two decentration tasks 
=^nameh% reversing figure and ground 
and finding hidden flgures=— were more 
difficult for slow^ readers than for nor- 
mal readers. 

Our clinical observations indicate 
that children with disabilities in figure- 
ground jjcrception often have difficulty 
in scaniiing and in finding their place 
on tlie page. They tend to skip words 
lUid liiies and leave out or substitiUc 
letters in words and have difficulty in 
hjcating specific information in refer- 
ence books, such as dictioiiafies Or 
telephone directories. Cruicksliank et 
a! (13) are among those researchers 
who have shown that difficulty in 
figure-gr^)und perception (or decentra- 
tion, in Piaget's terniinology) also has 
an indirect influence on reading skills. 
A child with this disability cannot 
focus on the words in the correct order 
because his attention junips from sti= 
nuilus to stinuilus. Alternatively he 
may get "stuck*' on n certain word be- 
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cniise lie cannot sepnrnte himself from 
the Btimiihis nt will Rending niethocls 
deslgnctl to help the chikl wlio hns u 
distiirbance of ngure-ground percep- 
tion incUide the use of an L-.^liapcd 
niarker which is pushed slowly along 
BO that the horizontal artVi underlineM 
the word that the child shoiild he read- 
ing, Whuii the disturljance ih severe, 
it may be nece^.sary to iiBe **a window*' 
through which one word at a time in 
expoHed. ,\ heljjful training tech!n*f|ue 
is to have the child attempt to deci])lier 
words that intersect. Exercif^es can 
also be given in finding certain wnrds, 
letters, or answers in a page ; in cross- 
ing out iettern while following a line 
froni left to right ; and in conBultinp 
reference l)Ooks, 

^rany researchen^, mich as Benton 
(t?) atid Monroe {35), have acknowl- 
edged the disturlsing influence of in- 
accurate forni perception, es])ecia]ly 
u])nn younger readers. A child who 
has difficulty in forni- perception haH 
diflflcnlty in difyerentiating aniong such 
similar letters as >% n, and h: v and ^c^; 
n and He also has difiiculty with 
W'Ords of similar configuration, such 
as, hay and boyK 

Several techniques have been found 
to be helpfuh For example, a child 
with this difficulty can diiferentiate l)e- 
tween a d and an a if he is showo that 
d is made up of a circle and a louf/ 
'*stick" while a consists of a circle and 
a short *-stick/' The perception will 
be better established if tlie child cuts 
out circles and *'sticks^* from construc- 
tion paper and assembles the letters 
while naming thenu 

A child with difficulties in form con- 
stancy may also learn to read a %vord 
in a certain scrijjt of j^rint but niay fail 
to recognixe the word wlien it is pre- 
sented in a different script* typCj or 
context or begins with a capital letter. 
Me ma}* not recognise it when lie sees 
it on a different phuie ; for example* 
he sees it on a vertical chalkboard, 
when he has lenrned it in a Ijonk. 
Many children with difficulties in form 
ConHtancy puzzle their teachers by ap- 
l>arently learning well at first but fail- 
ing when a new reader is introducecL 



Because the learnhig is not transferred 
from one context to another the child 
niay have forgotten what he ajiparently 
knew welL 

One remedial technique is to present 
three or four words written and 
]jrinted in many fJifTerent styles on a 
sheet of ])ai)er, W^orcls shouhl be used 
in difTferent contexts, tuu\ children 
shoukj he exposed to dilTerent kinds of 



iSifficulties in recognising position in 
space are nuich more readily recog= 
rh'zed than difficulties in perce]}tiial 
constancy and have often been ex- 
plored, especially since the publications 
of Orton (SS). All young children re- 
verse certain letters, nunihcrs, and 
words: b being read or written as rf; 
as (J : d, as P; and saw^ as wcis. 
Children with clifficttlty \n perccj^tion 
of ])Osition in space may continiie to 
produce tliesc *'static reversals.' 
Since directional errors occur fre= 
quently in chiklren who have d!fficul= 
ties in right and left discrimination, 
one of the reinedial measures lies in 
pointing out to the cluld throtighout 
the school day the direction in which 
objects about him are facing or their 
position in relation to himself. A tic= 
tac=toe type of game can also be played 
in which the child is to!d to mark de- 
signed squares. 

Reversals in writing can be avoided 
if tlie letters are practised in grids in 
which the starting points for the letters 
are marked. The lines of the grid, 
which the children know they nutst not 
cross, jirevent forming the letters 
wrong. Correct examples of letters 
should always be on display, 

Perce])tion of spatial relationshii)s is 
required for perceiving patterns. If a 
child copies dot patterns or uses a pic= 
ture as a model for. stringing beads, he 
must be able to perceive correctly the 
spatial relation of each part of the pat- 
icrn to another as well as its positioii 
ill n lation to his hand and the pencil 
c»: string. The jierception of spatial 
^'<^iations is siniilar to figure-ground 
perception in that both involve percep- 
tion of parts of the visual field in rela- 
tion to each other. It differs in that in 
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figure^groiind perception the viHiml 
field is clivided into two unequril pnrts: 
a prominent figure and an nnnbtruHivc 
ground ; in the perception of spatial re- 
lationsiiips niany parti are perceived in 
relation to eacli other, and all receive 
cqnal pcrceptua] attention. The result 
iH the correct, perception of the totril 
jiattern. Thus, wlieii a word in ])er= 
ccived, the letters are '*atrung'' in the 
riglit order, in tlie same way m the 
lioadH are strung on a *^tring. Tiie 
ability to stritig head^ has, in fact, been 
found to he a fair jiredictor of reading 

If a child ban difficulty in the per- 
ception of spatial reLationships, he may 
i^cranible letters in words (writing h s 
i s p for ships, for instance), and he 
nuiy scramble the order of words in a 
similar way. Such ^'kinetic reversal)?" 
o])vjonsIy cause difficulty in reading 
and spelling. The child will also be 
handicapped in sucli tasks as reading 
mapSj graphs, diagrams of all kinds, 
and the clock face, Traiiu'ng proce- 
dures jmrticularly focused on the read- 
ing process include the rc])roduction of 
words wMth dominoes or with link or 
other letters after thc}^ have been ex- 
posed either tachigtosco]>ically or for 
longer periods of time. Other a]>- 
proaches include analyzing and syn- 
thesizing words in spelling, using color 
cues to set off one sound from another 
— thus accentuating details^and put- 
ting scrambled sentences in the right 
order. 

In the foregoing, the role of visual 
perception has been mentioned, tn= 
gether with that of sensQry-in«)tDr 
functions svhich are related to the per- 
ce]>tual processes. Reading, however, 
requires aclditiona] abilities, one being 
auditor)' perception. Reading methods 
which have a bearing on the iibility to 
integrate the two sense madalities of 
vision and hearing follow. 

Procedures often used for children 
with associational difficulties are 
known as V-A-K (visualj auditory^ 
kinesthetic) niethods'when writing is 
used. When tracing is addad^ they are 
O own as the V-A-K-T approach. 
ERJC 'ernald-s method (IT) is an exam- 



pic.) One of the disadvantages of V- 
A-K and V-A4<^T methods is that 
they are not efTectivc witli children 
who have difficulties in fine visual 
motor coordinatinn and for whom 
writing is a very laborious task. As 
with au}^ other procedure, these arc 
not of he]]) to all children. 

Integrating stinudi from three or 
four sense modalities when the organ- 
ism has difficulty even with the inte- 
gration of two is sometimes ques- 
tioned, Infortnation theory has stated 
and experiments with perception have 
shown that simultaneously received sti- 
nnili from multiple chaiuiels may lead 
to an overloading and disruption of the 
orderly electrical activity of the ner- 
vous system. It is logical on tnis basis 
to reject the use of multiseiisory ap- 
proaches : yet these a])proaches have 
been cfTective in the classroom with 
many children. 

The answer to this contradiction lies 
in the ncurojjhysiological findings of 
Teuber (49) and Semines (43), In 
observing the defects of war veterans 
who Iiad suffered head wounds, Semmes 
reached the following conclusions : 

Th.Q centers in the brain concerned with 
liMiguagc fdral language) soom to be lo- 
calized in specific focal areas. The un- 
derstanding of language depends on the 
convergcjice of like elements; that ia, it 
dopcndi upon familiar stimuli itimulat- 
ing tliesq specific areai. On the other 
hand, the parts of the brain concerned 
with spatial functioni iliow a diffuse lo- 
ealimtloii^ 

Semmes suggested therefore, that spa- 
tial functions might depend upon **the 
convergence of unlike elements, with 
visuab kineHthetic, vestibtdar^ and au- 
ditory stimuli combining to create a 
single supra-modal space/' In support 
of this theory, all of these cues are 
needed in spatial orientation. In spo- 
ken hanguage, by contrast, the fine 
control of the articulatory apparatus 
may provide an optimal substrate for 
speech representation. Such control 
requires only integration of similar 
functional units into the hmm, and it 
may be disturbed by input involving n 
different sense niodality. Cues from 
the vestibular apparatus or kinesthetic 
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cum from oilier parts of the hndv arc? 
not necclcfl in prodijct? or Ibtcn I) 
f.pQQCh. Tlu'Ht findings prol)al)Iy ck= 
plain the reason that s]>ccch iherapist^ 
working with iirticulation nHiially con= 
ccniratc on the inoveiiuMit involved in 
Hpcech and eKchide other sthiiuli, 
whereas educators who atteni]>t to 
teach visual perceptual HkillH or wlio 
tench children with visual perceptual 
deficits favor miilti sensory training 
methods. 

One more function relating to visual 
perception need^^ to be diHCUH^ed be- 
cause f>f itH great inipOi tance for reacU 
ing=— nteniory for visual sequences, 
Sonie children can perceive accurately, 
both auditf>ra!ly and visually: thev can 
even associate the auditory and the 
visual stimulus : yet they do not retain 
the words they have learned or carmot 
.^pell tliem because they are unnble to 
renieniber a sequence of letters. 

Sample finclings agree with litera- 
ture wlncli indicates that memory for 
vi.^ual sequences is much more often 
disturbed than memory for auditory 
sequences. Memory for visual se- 
quences is tested at the center with the 
vi^sualnnotor sequencing subtest of the 
Illinois TeHt for Psycholinguistic Abili- 
ties, which recjuires the child to re= 
member a sequence of geometric 
forms or pictures. The teacher can 
niake picture dominnes or cardlioard 
chips showing letters or words with 
which children with difficulties in me- 
mory for visual sequencing can prac- 
tice reproducing words and sentences 
that they have seen. 

It should finally be eniphasiMd that 
children with difficulty in remembering 
either auditory or visual sequences 
need much overlearning. Iti Banna- 
tyne'» words (4) 

The teacher should not rest until the 
child's sequencing niomory opefatOi on 
an antomatie basii. 

Summary 

Causation and syinptomatology in 
reading difficulties are usually niulti- 
pie. Treatment should be concerned 
vv y iielioration of the underlying 
^ !riS!.^ while the chikrs best abilities 



for learning new academic skills and 
subject matter arc usefL 

The frequency of visual perce])tual 
diHtin'hances and their relationships to 
difficultieH in beginning reading nnd 
eniotinnal adjustment warrant specini 
atteniion to these deficits. The latest 
re^eprch shows that perceptual abilitieH 
do not originate in motor abilities : 
neverllieless, certain aspects of. motor 
developnient influence reading skills 
directly and are, therefore, of concern 
to the reading teacher. Of special sig^ 
nifieance are ocular-motor functions, 
laterality, and general motor coordina- 
tioiu 

Various visual perceptual disabilities 
may cause specific mistakes in reading. 
Other factors which may contribute to 
reading difficulties are poor association 
between visual and auditory input and 
poor niemory for visual sequences. 
These may* therefore, require special 
treatment. It is significant for treat- 
ment thnt iSannatyne (3) and Semmes 
(42) concInde<i that spatial perception 
involves the integration of visual, kin- 
esthetic, vestibular^ and auditory stini- 
uli. 
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GKNEIiAL AGREEMENT pfevnils Cpll- 

cuniing the ^significance of inclividuaj 
diflFerences in the process of learning to 
reach Tt in often a^ssumed that conilM- 
nations of these elifTerences and their 
jnteraction with both school environ- 
nient and reading-task deinandg arc in 
Home way crticial to the ])robIe!ns of 
beginning renders. While many fac- 
tors related to reading readines.^ are 
discussed by reading aiithorities, jire- 
cine data concerning the dinien.HionH 
within thuHe areas (language, intelli- 
gence, Rensory-perceptnalj health) are 
in the forniative stages of acciuiHition. 

Tlie task of the first grade teacher in 
forniidable in tlie relative absence of 
operationally defined and measurnble 
capabilities prcreqiiisite to succe,H§ in 
reading. IntriiiHic diuracteristics re- 
lated to the consistent findingB of sex 
differences in early reading achieve- 
ment also f eniaiii a probleni with 
which the teacher mngt soniehow cope. 
Visual perception has been implicated 
as a factor of some Importance in read- 
incBi for reading* The Thurstones 
(20) have showii that there are several 
abilities in this domain which appear 
to be far more relevant to reading 
achievement than the aensory pro- 
ceBses initiating them, 
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Review of the research 

In recent years an accunnilation of 
research in the area of visual percep- 
tion and reading has become availalile, 
DifFerenccs between studies pertaining 
to definitions of perception (1), crite= 
rion-space, predictor space, as well .an 
the populations froni which .^ainpIeH 
are drawni tend to limit the cotnpara- 
hility of these findings. While several 
early studieB (P, 10, 6, 11, 22), report 
low CfjefficicntB of correlation between 
various measures of nonverbal visual 
perceptual abilitie.s, niore recent stud- 
ies report evidence somewhat to the 
coiitrary U\ 16, 12, 14, 7, 20, 3. 
2, 17).. The majority of these latter 
studies employed samples of first grade 
childreiL Perceptual measures involved 
such factors as visual discrimination, 
visual-inotor coordination, and visual 
discrimination and perceptiml gestalt, 

Of ipecial interest is the study by 
Coins (22) in which 14 perceptual 
measures were administered to two 
llrst grade populations, The investn 
gator identified a general factor of vis- 
ual perception related to first grade 
reading achievement and defined as 
strength of closure, Barrett (2) re- 
ported that three of nine readiness fac- 
tors niadc strong contributions in 
predicting first grade reading achieve- 
nient. One of these factors, pattern 
copying, appeared to support the pre- 
vious findings of Coins, Frostig (S) 
described a percepttial instrument 
^ which is relatively easy to administer 
and which is purported to he useful as 
a predictive and diagnostic measure in 
reading achievement aiid clinical work, 
respectively* Bryan (3) found tliat the 
Developmental Test of Visual Percep- 
tion (DTVP) appeared to be a valua- 
ble predictor of both reading readiness 
and reading achievement for subjects 
in kindergarten and Grades 1 and 2, 
Kosen (17) found in a first grade pop- 
ulation that the perceptual quotient ob= 
tained from the DTVP was as signifi- 
cant a predictor uf reading criterion 
measures as the total scores obtained 
froni the Metropolitan Readiness Tests 
(Form R), Corah and Powell (J) 
factor-analysed the DTVP batteryi two 



other perceptual measures (Ghent 
Overlapping Figures and a measure of 
farm constancy) and the Full Range 
Picture Vocabulary Test, Their find- 
ings suggested that two factors ac- 
couiited for the total variance; general 
intelligence and developmental changes 
in perception. The results of the fore- 
going study are f|ue^tionabIe because 
of the extremely small sample em- 
ployed (N = 40). Further research 
explnring the factor structure of the 
Frostig instrument and other readiness 
measures are indicated. 

The research design 

The purpose of the present study 
was to explore the structure of the 
Frostig DeveloiMnental Test of Visual 
pQrce])tion, the Metropolitan Reading 
Readiness Testi and the New Develoji- 
mental Reading Tests, In addition, 
two measures of social class and one of 
TQ were also included. 

The following instruments were 
used in the study: Metropolitan Read- 
ing Readiness Tests (MRRT), Form 
R ; Marianne Frostig Developmental 
Tests of Visual Perception (DTVP), 
Third Edition, 1961; Bond-Balow- 
Hoyt New Developmental Reading 
Tests (NDRT) Lower Primary 
Level, Form I; Lorge-Thorndike In- 
telligence Test (LTIT), Level I» 
Form I ; and Minnesota Scale for Pa- 
ternal Occupations (MSPO). 

All first grade pupils enrolled in the 
74 ^ Minneapolis public elenientary 
schools during the academic year 
1964-1965 constituted the population 
for this investigation. A stratified 
random sample consisting of 25 first 
grade classrooms of 703 pupils from 
eight schools was supplied by tlie re- 
search division of the public school 
system, Complete data were obtained 
for 637 pupils constituting 90.6 percent 
of the initial sample. Of tiiese^ 324 
were boys and 313 girls. The socio- 
economic representation of the sample 
(based upon Minnesota Scale for Pa- 
ternal Occupations and the school dis- 
trict's socioeconomic scaling) consisted 
of a typical breakdown for a large ur- 
ban-metropolitan area. 
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Tha Matropolitan Reading Keadi- 
m u Tests (MRRT) were adminii- 
tered by classroom teachers in the sec- 
ond and third weeks of the school year. 
One of the investigators administered 
the DTVP to all children during the 
last two weeks of Saptenihar and first 
week of October and again during the 
last waek of November and first two 
weeks of December, The l^rge- 
Thorndike Intelligence Test ( LTIT ) 
was adminiatered by one of the investi- 
gators to all children during February 

The Nesv Developinental Reading 
Tests (NDRT) were administered 
during a three-day period at the end of 
March by the 25 classrooni teachers in 
the study. 

Separate analyses were made for 
each sex group. The scores for the 23 
variables were correlated, and the re- 
^^ulting matrices subjected to a prin-- 
cipal components analysis employing 
unities in the main diagonal. Com- 
ponents whose latent roots were 1,00 
or larger were retained and rotated 
to the varimax criterion foUowinf the 
suggestion of Kaiser (15). Prior to 
interpretation, the factor structures for 
the male and female subjects were 
conipared by calculating factor con- 
gruency coefficients employing proce- 
dures presented by Harman (13). 

Findings and discussion 

Jns|)ection of the table of means and 
standard deviations disclosed that the 
male and female groups were very sim- 
ilar in IQ, social clais, readiness, and 
perceptual measures considered here. 
However, the female aubjects dis- 
played superior average readi ng 
achiavenient. Tables 1 and 2 present 
the rotated factor loadings for male 
and female subjectSj respectively, 
whereas Table 3 presents the factor 
congruency coefficients. 

There are no testi of the statistical 
significance ^of coefficients of factor 
congfuence. In general, coefficients 
greater than .90 are high; MO to ,89* 
good ; JO to j9, fair ; and leis than 
JO, poor. On thii basii, four factor.H 
across the male and female analyses 
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demonstrate high congruence, and one 
demonstrated fair congruency. On the 
other hand, one factor appears to be 
specific to each analysis, The factorn 
which are highly congruent will be dis- 
cussed first. For convenience, the 
male factor enumerators will be em- 
])loyed for identifiicatinn, 

Fuctor II is clearly .a. reading 
achievement factor with the three sub- 
tests of the NDRT saturating the^ fac- 
tor. The numbers subtest of MRRT 
has a moderate loading on this factor 
indicating that the numbers subtest is a 
predictor of reading achievement. 
Factor TI of the female solution is 
highly congruent svith this male factor 
(coefficient- .95). The only noteworthy 
discrepancy is the appearance of a 
Visual Motor I and 11 doublet for the 
male factor (loadings of ,32 and .36 
respectively) indicating slightly more 
power in the prediction of reacling 
achievement for this aspect of percep- 
tion when male subjects are compared 
with female subjects. 

Factor IV for the male subjects is a 
good match with Factor T in the fe- 
male analysis. Inspection of the load- 
ing pattern suggests that this factor 
niight be called a perceptual readiness 
factor. Perceptual Constancy I and lis 
Position Space I and II, and Spatial 
Relations I and 11 have major loadings 
on this factor. Matehingj Numbers, and 
Copying also have substantial loadings 
on the factor. It is of some interest to 
note a slight tendency for the reading 
subtests to load on this factor for fe- 
males but not for males. The loadings 
arct however, quite small (.38, .29, and 
,29 for Word Recognition, Compre- 
hension of Significant Ideas, and Com- 
prehension of Specific Instructioni, 
respectively)* 

For the male subjects^ Factor V is 
doublet niarked by Figure Ground I 
and II with substantially smaller load- 
ings for Perceptual Constancy T and 
U~ This factor is highly congruent 
with Factor III for females, the only 
difference being somewhat higher load- 
ings for Perceptual Constancy 1 and IT 
for females. It should be noted that 
this factor is clearly distinguishable 
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TABLE 1 

ROTATED FACTOR LOADING FOR MALES 
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II 
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ChronQlogical Age 


71 


-OP 


-02 


12 


OS 


19 


57 


iw 


=55 


20 


25 


29 


04 


21 


56 


5E (MPS) 


-01 


-08 




-IS 


00 


-19 


64 




15 


-22 


-77 


05' 


-01 


-14 


69 


vvQrd Meaning 


18 


07 


10. 


28 


08 


75 


70 


Sentences 


-10 


18 


10 


19 


11 


68 


56 


Information 


03 


20 


13 


26 


04 


74 


68 


Matchnig 


09 


31 


10 


59 


00 


36 


59 


Numbers 


10 


47 


10 


44 


04 


44 


63 


Copying 


23 


30 


07 


64 


01 


24 


62 


Viiual Motor I 


40 


32 


29 


42 


12 


-04 


54 


Figure Ground I 


25 


18 


02 


20 


Cfi 


14 


59 


Perceptual Constancy I 


-23 


-03 


08 


02 


26 


10 


S3 


Poiitmn Space I 


-02 


34 


00 


SS 


-09 


18 


46 


aputial Keliitions I 


13 


29 


09 


68 


03 


20 


61 


Visual Motor II 


26 


36 


30 


37 


00 


-01 


48 


iMgure Ground II 


-OS 


09 


-02 


07 


82 


04 


69 


Perceptual Constancy II 


-09 


-12 


21 


63 


37 


12 


01 


Poiition Space II 


-05 


Ofi 




67 


08 


23 


51 


Spatial Relations II 


12 


21 


06 


67 


10 


15 


54 


Word Recognition 


-08 


81 


IS 


25 


11 


19 


80 


Comprehension (Sig. Ideas) 


-OS 


85 


Ifi 


12 


12 


11 


79 


Compfeheuiion (Spec. Initruct,) 


-12 


85 


11 


18 


09 


20 


83 


Hyperplane Count 0± 45 


15 


7 


15 


S 


19 


8 




% Total Variance 


5.9 


14.1 


7.3 


18.1 


6,2 


10.3 





from other parceptual and/or readiness 
mensiires as well m reading nclijevc- 
inent as measured here. 

Factor VI appears to be a specific 
readiness factor defined by MRRT 
subtests Word Meaning, Sentences, 
and Information, A cpngruency coef- 
ficient of ,97 when this factor Is juxto- 
posed with Factor V for females indi- 
cates a good match. Apparently a 
siil)stantial portion of the variance of 
Q the MRRT is relatively specific to the 
ERXC MRRT and is essentially independent 



of both perception as measm^ed by the 
PTVP and reading achievement; 

Factor III displays low congruence 
svith female Factor IV. It is clearly 
marlced a^ a social class factor since 
the two social class variables in the 
analysis have their major loadings on 
this factor for both males and females. 
The relatively low congruencyi due to 
a suljstantial negative loading (-.67) of 
chronological age for females, is not 
produced in tlie male analysis. 
Fitrthennore, Visual Motor I and TI 
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TABLE 2 

ROTATED FACTOR LOADINGS FOR FEMALES 

iN — m) 



ERIC 













Factof 












T 


XT 


TII 


IV 

J- V 


V 




h* 






=03 


04 


12 


=G7 


40 


OS 


64 


in 




44 


17 




41 


27 


14 


48 










-06 


=70 


=11 


— 1^ 


64 






09 




-15 


-55 




-16 


61 








11 


OS 


li 


71 

i w 


04 


70 








14 


11 




7? 

f ^ 


10 


65 






44 


12 


19 " 


10 


d4 


OS 


67 






74 


23 


-04 


03 


31 


12 


72 








44 


OR 


03 


37 


14 


6S 






72 


4 ^ 


i U 


01 


IR 

i Q 


20 


6S 

y u 


vTieHal ATntrii" T 




27 










t o 


70 


FioUfQ CifOUncl 1 




11 


11 


48 


-14 


22 


43 


51 


Perrr^iitiisl r'nn^tsnrv T 




44 


Ifj 


49 


14 


16 


-10 


52 


Position Sp&cc I 




72 


18 


04 


00 


19 


13 


60 








25 


00 


03 


IS 


26 


68 


\/ieiial l^Tfitfsp TT 

V l^VJfll JLY4ULUL ±L 






14 


IS 


20 


07 


65 


56 






-08 


08 


78 


-07 


12 


21 


68 










fin 




=04 


-09 


60 


Position Space 11 




73 


11 


07 


06 


14 


04 


57 


spatial Relations II 




7$ 


2U 


13 


04 


14 


2fi 


71 


Word Recognition 




38 


82 


07 


13 


14 


11 


87 


Comprehenilon (Sig* Ideas) 




29 


as 


09 


10 


04 


10 


88 


Comprelionsiou (SpGc, Initruct) 




29 


84 


13 


13 


16 


10 


88 


Hyperplane Count 0± 45 




5 


10 


17 


17 


8 


IS 




% Total Variaiice 




219 


12.9 


7.2 


7,1 


10.3 


7.1 








TAI 


ILE 3 












MATRIX OF FACTOR CONGRUENCE COEFFICIENTS 






Factor (Femalei) 






Factor (Maki) 








I 


II 




in 




IV 


V. 




VT 
V 1 


I 07 


63 




32 




96 


24 




69 


11 ^4 


§§ 




SI 




51 


28 




SO 


in OS 


26 




27 




S2 


92 




36 


IV -54 


32 




79 




26 


01 




25 


V 18 


46 




49 




18 


31 




§7 


Vi 44 


59 




S3 




.53 


39 




30 



J8 

are Bliglitly related to tlie factor fnr 
malcii. The foregoing sitggcrSti^ thru 
yisiuil Motor ability is piu^ly a fiuic- 
tion of age for the males of tlie prmMit 
sample but not for feinales, 

Feniale Factor VI is essentially a 
cloublet representing YiHual ArotoV 1 
and II. The iclentification of Huch a 
factor for females is in contra.^t with 
the pattern for niales where the vari- 
ance of Visual Motor I and II k (Ih- 
tributed across tliree or four factors. 
Thus, the Visua] Motor task has, n 
' ' complexity of one for females and es- 

sentially three or four for niales. The 
last factor to be ]3resented is Male Fac= 
tor I wliich IS marked by chronological 
age (.71) and IQ (^;S5). Outside of 
; ■ a moderate loading for Visual Motor 1 

; (^40), this factor is of little interem in 

terms of the purposes of this study, ex- 
cept that it serves to indicate that male 
IQ tended to be inversely related to 
I chronological age. 

\ Sumniary 

i In summary^ niatrices of like sex 

; correlations among subtests of the 

; MRRT, NDRT, two administrations 

: of the DTVP, and measures of IQ and 

; social class were factored separately 

and rotated to the varimax criterion. 
In each case, six factors were retainefl 
; for rotation, employing the criterion of 

! retaining components whose latent 

root exceeds unity.. Comparison of the 
factor structure.s for males and femaleH 
. showed a high degree of congruency 

; for four of the six rotated factors. 

The four highly congruent factors are 
: general reading achfevement, percept 

; tiial readiness, figure ground j^ercep- 

tion, aiid s]5ecific readiness. The loacU 
ing pattern suggests a relatively high 
degree of independence for these fac- 
tors with an indication that specific 
subtests of the DTVP and MRirr 
niake Hnilted cnntrlbutians to the pre- 
diction of reading achievement/ Tliere 
was, however^ a slight tendency for a 
portion of the reading achievement 
variance for feniales to load on the 
i .perceptual readiness factor, whereas 
for niales, the Visual Motor subtest of 
the VTVP loaded iomewliat on the 
EKJC general readhig achievement factor, 
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_ The a|3i)earance of a unique Figure 
Groimcl factor for both females and 
niales is in contrast with the findings 
of Guim (ii)/ Stuart (/iV), and Bar- 
rett f=?), all of whom found that meas- 
ures of Thurstone*s flexibility of clo= 
sure facUjr yielded a contribution to 
the prediciion of reading achievement. 
Ap]3arently, the Figure Ground Test 
of the DTVP does not measure the 
perceptual construct of flexibility of 
closure adequately. This iustance niay 
he a premature labeling of a measure 
in tenus of its face validity. The data 
jiresented here suggest a lack of con- 
struct validity. 

final word might be added con- 
cerning the limitations of the present 
study based upon the assumption that 
factor analytic metliods can lead to in- 
sights concerning the organisation of 
rending achievement and" the abilities 
needed to read. It is often asserted 
that reading ability can be conceptual- 
ised as an hierarchically organized set 
of skills. If so, an adeqiiate explora- 
tion of the role of perceptual and read- 
iness factor.^ in the acquisiiion of such 
skills obviously requires assessment of 
proficiency in these skilla not at one 
point in time Init rather throughout the 
instructional sequence. It would tlien 
be possible to identify the readiness or 
perceptual abilities which are requifed 
so that the learner could cope with the 
demau-ls of tasks reflecting the pre- 
.^umc\ suliskills. In other words, one 
will ask the question, **What percep- 
tual or readiness factors transfer at 
various points in the sequence of events 
lending to learning to read well?'* 
Siiffice it to say, the utilisation of 
global reading achievement tests, such 
as those employed herCj begs the ques- 
tion, The trmisfer question as posed 
is surety one of the questions wliose 
resolution would lead to a more adequ- 
ate understanding of the process of 
learning to read. 
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Color Cues as an Aid to 
Good and Poor Readers' 
Pnircd-Associate Learning* 

Wayne Otto 
The University of Wisconsin 

IN A STUDY OF eoLOR M nil aicl to vis- 
uni pei^ception, Jones (6) found that 
preschool children were able to match 
both letters and words more accurately 
when color cues were added than when 
in hlack and white and that the chil- 
dren greatly preferred the task with 
color. He concluded that: "Matching 
the hlack letters and black words was 
at least three times as difficult as the 

"^The writer h grateful to Sifter Luanne, 
Principal, St, John's School, and Mrs, Ve- 
nita Hjhbard, Prineipat| Jefferion Elemen- 
tary School, Jefforioti/ Wisconsin, for their 
help in obtainhig subjects, Research re- 
ported herein was performed pursuant to a 
contract wijh the United Slatei Office of 
Education, Department of Health, Education 
and Welfare, under the pfovliloni of the 
Cooperative Research Program. Center No. 
C^03/ Contract OE 440-154. 
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same task in colour, even allowinij for 
coloiir mntcliing . . " (fi:26) ^and 
miggeKtecl that the strong preference 
for colored materials particularly 
ijnportnnt because nf its potentia! vahie 
for motivntion in early rending. 

In another context, whtMi Under- 
wood, llani and Ekstrand (10) imd 
color-trigrnin stimuli in a paired-aH^o- 
ciate learning task, they cQnchidech 
amonK other things, that the nddition 
of color ^served to enhance learning 
through cue selection, presumably be- 
cause colorH are more meaningful tliun 
lowMueaning trigranis, Jenkins and 
Bailey (5) reijlicnted the trigram-color 
, Htinuili portion of die Underwnod. 
I lam, mid Ekntrand study and con- 
chided that both color and color names 
are effective ^ stimuli even when Fuh- 
jects* attention is directed through 
spelling to the trigram portion of the 
trigram-ccilor sthiiuhis. Saltz (P), ar- 
guing that differentiation rather than 
cue reduction accountH for enhanced 
learning, deliberately suppressed the 
direct use of color cues in paired- 
associate learning by using color in ei- 
ther learning or test trials, but not in 
liotlL The data showed that color fa- 
cilitated learning even when i ^ilor 
could not readily be used as a cue, and 
the interpretation was that the fncilita- 
tion was due to cognitive and/or sen- 
sory differentiation. 

The implication of these studies is 
that children's paired-nssociate learn- 
ing Hhoulcl be enlianced by^he addition 
of color cues for any or all of the fol- 
lowing reasons: aided perception and 
increased differentiation^^ the opjDnrtun- 
ity for cue selection, and greater moti- 
\^tbn. Furthermore, there is the pos- 
sibility that color may serve as a vehi- 
cle for mediatioit type of study ex- 
emplified by one in which Martin and 
Pryor (7) gave subjects mediating 
words with a paired-associate list pro- 
vides a basis for such an expectation. 
Although the immediate eonceni of the 
study was not color cues, the mediat- 
ing words did speed subjects* learning, 
The reasoning in the present study 
^»^as that if both the stimulus and re- 
ERJC ^"^^ portions of a paired-associate 
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item were given in tlie satne color, the 
color itself might serve as a mediator. 

The basic purpose of the present 
study was to determine whether ele- 
mentary school children's paired- 
associate learning would be enhanced 
by the introduction of color into the 
lif^t. A socunclary concern was whether 
Kond and poor readers' learning wouli, 
he atTected differently by the additional 
cue. The s]ieculation 'was that poor 
renders might benelit from die cnlor 
cue hut good readers would not be- 
cause they were already able to handle 
the task enkiently. The same reason- 
ing wGuhh of coin-se, lead to an expec- 
tation of greater facilitation of learning 
for pupils in the lower grades. 
Because the study was primarilv ex- 
ploratory, there was no attempt to [iro- 
vide for clarification of reasons for 
possible dilTerential effects. 

The research design 

The subjects were good and poor 
readers from Grades 2, 4, and 6 of a 
jjublic and ]mrochiaI elementary school 
in a small city. All potential subjects 
svere required to Jiuve iQ's in the av- 
erage range (90-] 15) according to test 
scores, corroborated by teacher judg- 
ment. Pupils with average IQ's who 
could not be clearly classified as good 
or poor readers were rejected as sub- 
jects. Good readers were those pupils 
who, according to test scores and 
teacher judgment, were in the upper 
third of their class in reading achieve- 
ment; poor readers were those who 
were in the lower third. 

From tlic population identifiedj 
equal numbers of lioys and girls from 
each reading level and each grade level 
(N = 72) were assigned tq^ the two ^ 
methods of presentation. Thusi the 
design was 2 (boys and girls) x 2 
(good and poor readers) x 3 (grades, 
2, 4 and C) x 2 (black-aiKUwhite and 
color presentation) wdth three replica- 
tions. 

The paired-associate Hat was devised 
and used in an earlier study (5). 
Briefly, the list comprised five pairs, a 
common geometric form, and a conso- 
nant-vowel-consonant trigram with a 
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25 percent or lower association value 
according to the Archer (J) list: dh> 
niomi-fff^, circlc-nm^, triafiglc-wnc. 
star^yad, sijuarc-gox. Dupencling . on 
the niethocl of presentation* both sti- 
muliis and response were presented ei- 
ther in black-and-white or in coU^r. 
Colors uscdi in the sanie order as the 
above list, were blue, red, brown, or- 
ringe, and green. 

Individual subjects learned the iist 
to a criterion of one correct anticipa- 
tion of the entire liat with ^criiil prcH- 
entatiun and one correct anticipation <)f 
the entire list with scranibled prcHcnta- 
tion/ The total score, then, was the 
suni of serial and scranibled trials. 
Thi.s unconventional sequence of pres- 
entation was devised when inimudiate 
scramhHng of the list proved discon- 
certing to younger subjects, 

A AIT A- 100 Scholar timed by a 
Dnisino Audio Announcer was uned tu 
present the list. An overlay witli a 
7^' K y- opening was affixed to the 
display face of the Scholar. J3y nia= 
uipulnting a slidej the experinienter 
was able to expose x V por- 

tions of the total opening; and the stim- 
ulus sheet was so arranged as to per- 
mit five dilTerent orders of presenta= 
lion. Figures and trigrams were 
high. The stimulus form was pre- 
sented for four seconds followed by a 
four-second |)resentation of both stim- 
ulus form and response trigram, dur- 
ing which presentation the experimen- 
ter enunciated the trigram name. 
Each pair was followed by a four- 
second rest, and each presentation of 
the entire list was followed liy a six- 
teen-second intertrial rest. 

All testing was done in a private 
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ronni with a minimum of .distraction. 
Subjects were told that they were 
helphig the experimenter to learn how 
children learn. The fact that the pairs 
would Ije in l)hiclc-and-wlnte nr in 
color was not pointed out| ancl the fact 
that color was used was never sponta- 
neously inentinned by a subject, A 
preliniinary trial with a slinuilus ])air 
(hciu'h'kcl)) was given to explain the 
nature and sequence of the task, Ajl 
su!)jects were tested by the writer. 

The re.suliH ul the .mudy 

The mean acquisition trials— serial, 
scrambled, and total— are given by 
niain effect in Table L It should be 
noted here that the grand mean for 
total trials %vas 9.7 ■ but with visual- 
auditory preseiuation in an earlier study 
(iV), in svhich the task and method of 
presentation with the exception of the 
added color cues were the same as in 
this sludy^ the grand mean for the 
visual-auditory group (N=3G) was 
12.3. Tliis discrepancy between the re- 
sidts of the present and the earlier 
sttidy is notecl because there are im- 
plications for the interpretation of the 
|)resent rnuiingH. Other specific dis- 
crepancies between the tsvo studies arc 
noted for the same reason. 

Separate analyses of variance of se- 
rial and of scrambled trials showed 
that only the Grade and Reading I^evel 
main effects were signilicant (43<.005) 
with serial trials ; none was sig- 
nilicant with scranibled trials ; and 
there were no significant interactions 
shown in either analysis* The effect of 
scranibling the presentation apparently 
was the same for all subjeetSi with the 
initial serial learning trials accounting 
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TABLE 1 
MEAN ACQUISITION TRIALS 







Grade 




Sex 




Lcve] 




Muthod 




2 


4 


0 


M 


F 


G 


P 


B-W C 


Serial 


8.S 


6,7 


5.9 


fi.8 


7.2 


S.9 


8.1 


7,2 6,9 


Scrantblcd 


3,0 


22 


2.6 


2.8 


2.5 


2.4 


2,9 


2.8 2.S 


Total 


11,5 


8.9 


8.5 




9.7 


8.3 


11.0 


9,9 P.4 
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for tlie clifFerence^, The aimlvBis of 
variance of total Iccirning trials is sum- 
nmrii?ecl in Table 2. Agiiin, only the 
Grade and Rcacling Level main, effects 
are sigiiificant, and none of the interuc- 
tions reach significance. Table 1 
Hliows tliut Hccond graders took nKtvv 
trialji than fourth and sixth graderi^, 
ljut there is little dirfuroncc IjetwetMi 
fourtli and Bixth graders' mean trials. 
Tliis llncnng, too, is dilTerent from the 
earlier study where second, fourthj and 
sixth graders all dilTered. The poor 
readers required significantly more 
trials tlian tlie good readerH to master 
the list, but again there is n possil)ly 
significant discrepancy froni the earlier 
reguith\ In the present study gopd 
readers required 8.3 and poor reaclers 
required 1 LO mean trials^; wliereas, in 
the earlier study good readers required 
8.7 and poor readers required 15.3 
mean trials, Thus^ the good readers in 
both studies |:ierformed siniilarlVi but 
the ]3resent poor readers required sub= 
Btantially fewer total trials. 

The Method of Presentation main 
effect did not a])j3roach significance, 
nor were any of tlie interactions signif- 



icant. Yet, in view of the spcculatinn 
that perhaps ]ioor readers nnd lower 
grade pujiils woulcl benefit most from 
color cues, the follnwing iuteracti<Mi ta= 
hies show some interesting trends. 
The means in Table 3 show that it was 
the good readers who tended to ])enefit 
more from color cues ; and the means 
in liable 4 show a trend toward in- 
creasing benefit from color cues with 
increasing gnule level, lioih trends 
are directly opjiosite from the prcstudy 
H|ieenlation, 

Discu.^*^lon 

liccause the analyses revealed that 
the present results were generally non- 
significant, very little that is unequivo- 
cal can be said, Yet the expectation 
that more efficient paired-associate 
learning should result from tlie addi- 
tion of color cues is bn^ed upon suffi- 
ciently strong theoretical aiul empirical 
grounds to make examination of the 
present contradictory results worth- 
while. Post hoc speculatioii^ tlieiij is 
offered with full awareness of the limi- 
tations. 



TABLli 2 

ANALYSIS OF VAKIANCK OF TOTAL LKARNING TRIALS 



Gnule (G) 
Sex (S) 

Reading Level (L) 
ML»tliod of Presentaiion (M) 

G X & 



G 
G 
S 
S 
L 



X L 
X M 
X L 
X M 
M 

X 
X 



L 



Wilhiii 

*p < .005 



S 
S 

X L X 
X L X M 
G X S X 



X I^I 
M 



L X M 



DF 


MS 


V 


2 


fi4,12S 


11.400* 
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MEAN TOTAL TRIALS; READING LEVEL X METHOD- OF PRESENTATION 
Reading Level Method of Preieiitation 

Bjack-White Colored 



Good 
Poor 



8.9 
11.0 



7,7 
11.1 



OTTO 



43 



TABLE 4 

MEAN TOTAL TRIALS i GRADE X METHOD OF PRESENTATION 
Grade Method of Preientatioii 

, Black-White Colored 

2 1L4 11.7 

4 9.2 8.7 



9.3 



7,8 
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Because the experimenter clicl not 
point out or discuss the color cues, it 
would have been necessary for individ- 
uals to discover their own use for the 
color cues. Not one of the subjects 
coinniented on the varied colors* 
When the experim enter informally 
queried some of the subjects several 
clays after the testing, they were unable 
to recall whether the tusk had been 
presented in black-and-white or in 
color. The follow-up was not done 
systeniatically, but the informal feed- 
back suggests that perhaps the subjects 
did not use color cues either because 
they were frankly not consciously per- 
ceived or because they did not see a 
way of making systematic use of them. 
Of course, there is a possibility of *'un- 
conscious mediation/* as demonstrated 
by Bugelski and Scharlock (4) ; but it 
apparently was not strongly operative 
in this study. Yet, if the argument 
that the subjects were unaware of the 
color is to stand, the trends noted— 
i.e., more efficient learning with color 
cues by good readers an_d upper grade 
pupils — must be explained in terms of 
unconscious mediation, A repHcatinn 
of the preaent study with explicit in- 
structions regarding color cues would 
be worthwhile. 

Another possibility is that m the 
Ijresont paired-associate task was 
structured^ the interjection of color did 
not amount to provision of a more 
nieaningful or more useful cue, 
Dissimilar geometric fornis served as 
stimuli in the present task ; whereas, in 
the related studies which were re- 
viewed trigrams were the stimuli^ and 
color was added only to the stimulus 
portion of each pair. The geometric 
forms used here were dissimilar by de- 
sign and, therefore, perhaps so discfete 
that further differentiation or cue se- 



lection was not useful. Of course, the 
present list was also atypical in Uiat 
both stimulus ntid response compn- 
nents were in color. The reasoning 
was that this arrangement niight en- 
courage color mediation^ but the effect 
may have been merely to erase the sab'- 
ence of color as a cue. The foregoing^ 
unfortunately, does not explain the 
lack of any motivational effect arising 
from the use of color ; but perhaps only 
very young children, such as those 
studied by Jones (6)^ benefit directly 
from color in this way. 

To offer an explanation for the un- 
expected trend by good readers and 
U]3per-grade pupils to do better with 
color is difficult. The speculation al- 
ready given is, if anything, at odds 
with this trend, Oiie could dismiss it 
us nonsignilicant ; but the fact is that 
tlie trend is oppoiite from that ex- 
pected andp therefore, particularly im- 
serendipitous. Another study of gcod 
and poor readers' paired-associate 
learning is needed to detennine 
whether the trend is a stable one. If it 
iSj then further efforts to determine the 
reason will be in order, 

In another study it would be inter- 
esting to examine the effect of pernut- 
ting subjects to choose the particular 
colors that will serve as cties. Beck 
(2) has reported on research which 
suggests that some colors are more 
commonly associated with certain con- 
ce]3ts than othci colors ; and Beck and 
Dunbar (J) found that their subjects 
tended to associate the same color with 
each word in a pair of synonyms and 
that tenth graders and college students 
did so more consistently than sixth 
graders, Perhaps if subjects were 



Ijerinitted to choose the colors they feel 
should be associated with stimulus por- 
tions of the pairs on a paired-associate 
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list, tiiey would lenrn the list more 
efficiently than subjcctB who were 
given arbitrary color cues, 

Finallyj the present subjects took 
fewer trials, regardless of method of 
presentation j to master the list than 
did subjects who learned the same list 
in the earlier study. As already notech 
however, the means for good readers 
in the two studies were very similar; 
the difference was between ])oor read- 
ers' meanSj with the present subjects 
taking sul)stantially few'er trials. 
Obviou.^ly, there svas some discrepancy 
l)etween either the choice of jDoor read- 
ers and/or the administration of the 
task in the two studies, Tlie most 
straightforward suggestion is that the 
present poor readers may have l)eeti 
better readers. Poor readers in the 
earlier study were chosen froni among 
pupils whose reading test scores ]3Uiced 
them in the bottom three stanines on 
national norms; whereas^ the present 
jjoor readers were from the bottom 
third of their classes according to test 
scores and teacher judgment, The 
discrepancy is relevant here mainly be- 
cause different results might have been 
ol)tained with regard to color cues if 
the poor readers had been pupils with 
.severe readinjf problems. 

The contrihution of the present 
study is obviously not to be found in 
its immediate results: there was no 
support for the expectation that the 
provision of color cues would enhance 
paired-associate learning in general or 
for the notion that poor readers niight 
benefit disproportionately from the 
added cue. Yet the restrictions of the 
task employed and the need to increase 
the salience of the color cues are now 
more clearly understood* 

A possible next step is to employ a 
more reading-like tu^k— e,g„ pairs 
comprising a word-like stimulus and a 
verbal reiponse— to exaniine the possi- 
ble effect of color cues upon paired as- 
Bociate learning that is much like basic 
' sight * word learning, Such a study 
and others Hke it should lead to tuore 
intelligent uses of color in the teaching 
of readings particularly in remedial 
reading if poor readers dO| in fact, ben- 
efit from the added cue, Furthermore, 



ciarification of children's uses of a spe- 
cific cue like color will have inipHca- 
tions for studies of the role of other 
types of cues, 
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derstanding of how perception in read- 
ing takes place more clearly than that 
proposed by classical theory. Classical 
theory of perception in reading was a 
landtnark of educational research and a 
giant step forward in understanding 
reading phenomena* However, it was 
a step taken originally in 1885, based 
Oil assuniptions known to be overiini- 
jjlified today and upon interpretations 
of enipirical data which modern con- 
trol procedures have called into ques- 
tion. 

Until recent years neurologists be- 
lieved the visual system to be relatively 
siniple. The eye was commonly com- 
pared to a camera in which the retina 
reacted to light in much the saine way 
as a photographic plate. It was 
thought that these reactions were 
transmitted instantaneously to the pro- 
jection areas of tbe brain in a point- 
Ijy-point mosaic representation. Early 
investigators, basing their interpreta- 
tions on these assumptions, believed 
perception to be a unitary phenomenon 
with all parts of the visual field being 
perceived instantaneously and simulta- 
neously. Much of the experimentation 
involved tachistoscopically nieaBuring 
the span of attention in order to isolate 
the '^elemental perceptive act," From 
these experiments tlie concept of the 
visual span of perception was derived 
with the accompanying belief that 
within each span, words were reeug- 
nizcd by **general word shape*' or 
"total word picture/' The ongoing 
reading process was conceived as a 
series of tachistoscopic presentations 
flashed to the brain by the saccadic 
movements of the eye. Improvement 
in reading was seen as "depending on 
the instantaneous recognition of larger 
and larger blocks of letter^'* (J), 

Today, through the work of neuro- 
physiologists and electrophysiologlsts, 
the enormous complexitiei of the vis- 
ual system are beginning to be appre- 
ciated* The retina, alonCi is known to 
be such a dynamic and complex organ 
that Granit (J), director of the Nobel 
Institute of Neurophysiology, referred 
O to it as the *'little brain." Psychophyi- 
ERJC cists and other investigators interested 



in the field of sensory psychology 
have been systematically working oiit 
the details of the variables affecting 
tachistoscopic and related eKperimenta- 
tion. Using instruments and control 
procedures unknown to the early the- 
orists, niodern investigators have found 
that visual perception functions in 
much inore coniplex and dynamic ways 
than those suggested by classical the- 
ory. This continual search for deeper 
meanings is a basic part of the scientific 
process. 

Theoretical background 

The theoretical background and sti- 
niulus for this study were derived from 
two sources: General Systems Theory 
as applied to reading in the Substrata- 
factor Theory of Holmes (6, 7, S) and 
Information Theory as exeniplified by 
the Filter Theory of Broadbent (J). 
The Substrata-factor Theory of Read- 
ing is a compreheniive view of the 
readjng process which has been shown 
by Kling (P) to match the- Organ- 
ismic Open Systems Model of General 
Systems Theory at each point. While 
emphasizing that reading is a process- 
ing skill, Holmes and his coworkers 
<^ngaged in research designed to iden- 
tify statistically the relationship be- 
tween the many organisniic systems 
postulated as operating in reading at a 
hypothetical instant in time. 

Using the Substrata-factor Theory 
with its concepts of interacting systems 
as a general frame of reference^ it 
seemed equally valid to limit experi- 
mentally the complexity of the reading 
task in order to trace a minimum 
ampinit of information across time. 
This is essentially the approach taken 
by the information theorists. Contrary 
to the classical position that the per= 
ception of overlearned materials takes 
place instantaneously, a model con= 
structed from this theoretical view- 
point would hold that perception re- 
quires time. Such a model would 
attempt to identify the directly in teract- 
ing systems operating durhig the on* 
going minimal reading process. A 
niajor concern of the model would be 
the prediction of the temporal relation- 
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^liips iiivolved in the prQcessing of a 
series of stimuli. 

The purposes of the ^tiuly 

Spcci fically, the purposes of tlie 
gtudy were as follows : 

L To construct a heiiristic model of 
|ierception in reiidiiig from an analysiH 
of tlie published research which would 
eKplain better tlian the classical theory 
tlie aiJparent dynamics and account for 
ninre of the known facts in the percept 
tion and identification of vi^^ual-verlial 
stinuili during reading. 

2. To synthesize certain aspects of 
the niodel svith those i)arallel jiostu- 
late^ of the Organismic Open Systems 
Model which deal with the establish- 
ment and niaintenance of a steady state 
in order to generate eKpennientally 
testable hypotheses that delineated spe- 
cific time constants and dealt with the 
dynamics of the perceptual process. 

3. To experinientally test the valid- 
ity of the generated hypotheses. 



The model 

From an analysis of classical and 
modern research, a lieuristic model 
waK conHtfucted wliich delineated the 
directly interacting systems postulated 
as functioning during oral reading. 
As nuich of the dnta concerned with 
visual perceptinn stems from tachistos- 
cupic studies, it was necessary to ana= 
lyxe minutely the variables atTecting 
tachistoscopic reiiorts in order to un- 
derstand the relationships of the find- 
ings of these studies to normal reading. 
A schematic outline of the nioclci is 
presented in Figure L 

The niodel as outlined can he differ- 
entiated logically into three major pre*- 
cessing functions, vi^^.^ sensory, recog- 
nitionalp and response. J£ach of these 
Hystems has a hypothesized character- 
istic rate of operation, thought of as 
being based on physiological functions 
inherent in the organism* Inter- 
spersed betw^een these three sys- 
tems are tvv^o storage systenis which 



S 



Initial (Sensory) ^ , . ^ . _ _ . 

Scanning System \ Approxi- 



Organizational 
Syitemi 



mately 8 ms, per letter-space 



Initial CSensory) 
Storage System 



Limit I .-approximately otiC 
second. 



Recognitional 
tinteriml Responie) 
Syitem 



Processing Rate ■ Approxi- 
niately 250 nii. per unit. 



Secondary 
(Internal Responie) 
Storage Syitem 



Limit : Several seconds 



Responie Syitem (s) 



Processing Rate: Dependent 
upon reiponie required. 
Oral readinffj about 300 ms, 
per unit* 



■ Figure L Block Diagram of Heuriitic Model 
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make Hninnth inforniation procc^HiiiLj 
po^Hiblu hy actinia as i inpornl biifTerH 
which allow the intcgmtinn of the dif- 
ferent ratCH of the ymKvm'vn^ M^MtcniH. 
Spccificallvs the nii.icici po.stulate^ that 
between tlie moment in linic wlien a 
Hlinmhm is sensed ancl wlicn it in rc- 
])ortef], the following (l_vnaniic HyHieniH 
lend toward an overall steady state r 

1 , An / nifhl ('Sensory ) Scuuniuif 
Syslan o])erating at a hypiithes- 
\zQ(\ rate of S niH, ]iur leltcM'- 
s])ace. Althoiigh initially vo]i= 
lional in direction, tins pm-elv 
attentional inpnt system heconics 
conditionecl to scan reading 
material in the direction in wliicli 
the langunye is written. The 
])Ostnlated scanning action takes 
place with in each fl.vatioual 
pause, t!ie saccadic movements 
being vital to keeping the vistial 
apparatus in a ])Osition where the 
covert or attentional scanning is 
wnthin the retinal area of fine 
diHcrinnjiation. 

2, A Sensory Organiacitioual Sys- 
tem whose fiinction it is to 
organise and convert the scanned 
niaterial into phoiiemic iinits, 

3, An Initia! (Sensory) Slorar/e 
Systeiii capable of storing the 
phoneniic stinnilus units as a 
fading memory trace for a hy= 
pothesized period of one sceond 
and, consequently, acting an a 
leniporal buffer betweari the 
preceding and succeeding nyM- 
tems. 

4, A Recarpiitionat (fnterpial Re- 
sponse) Systefn, thought to oper- 
ate in silent reading at a rate of 
approximately 250 ms. per re- 
Hponse, which converts the fad- 
ing stimuli in the storage system 
to a more permanent form, 

5* A Secondary (rnlerna! Rc^ 
spOHse) Storaga Systeni capable 
of storing the internal response 
for several seconds andj conse- 
qtiently, operating as a temporal 
buffer between the internal re- 
sponse and report when needed. 
It was assumed that this system 
would receive minimal use dur= 



ing smnmli, oral readings as the 
MysteniH governing the oral re- 
HpnnHe wouUi be directly cnuplcfl 
to the Hecognitional System. 
6, An Ora/ Respftnse Sysfeiu which 
organixeH tlie eoniplex muHCula- 
tttre involved in speech, 

Tlie dvnnniifs 

T\w overall functif)n of the viHiial 
Hy^tem is to allow the cirgani^ni to 
inake meaningful re>spon^eH lo the en- 
vironment as viHiially ^ erceivecb In 
or<ler to reHponck a large number of 
elements in the visual field nnist be ex- 
tracted and organi;eed into meaningful 
units which can thcniHelvc.^ be organ- 
ised into larger entities. Hince the re- 
cognitional system can organly^e a 
number of sensory elements (e.g,. let- 
lers) into a single response unit (e.g.. 
a word or ])brase), the sensory system 
must he cajsable of a inuch higher rate 
of operation than the recognitiona] sys- 
tem. 

in the tachistOHcopic situation, if 12 
letters were flashed to a subject during 
a 100 nis. presentation, they could be 
cfss^ertly scanned at the hypothesised 
rate of S ms, per letter-space in an- 
]3roKiniatcly 96 ms. and would briefly 
be stored in the initial storage systeni. 
If the letters were random so that a 
sei?arate response was required for 
each, the subject might respond to 
tliree or fotir letters diu/ing the storage 
jjeriod available; but the remainder of 
the letters would be lost, leaving the 
subject with the vague inij^ression that 
he had ''read" them all but had forgot- 
ten some before he could report tlieni. 
However, if the 12 letters were stored 
a.^ two or three short words* this num- 
ber of responses could be made within 
the hypothesized one-second storage 
capacity of the initial storage system ; 
and the subject could respond to them 
all. 

In continuous reading, once the sub- 
ject had scanned an amount equal to 
his storage=responae capabilities^ the 
effective rate of fiirther scanning 
would depend upon the rate of pro- 
cessing of the slowest systems. If 
input proceeded too far ahead of the 
response system or if recognitional or 
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response diflicultieis aroHe, tlic scanned 
C:i£Mnent^^ woulci l)e loBt from storagG 
before they conlcl be responflcd to, mid 
the Hitliject svould be recitiired to make 
a regrcBBive eye niovenicnt in order to 
Hcan again the lost elements. In 
sniooth rcmihifj, then, the systems 
woulfi achict'c a balance bctivccn (he 
sensory and response systenis. Tfils 
balance would be dependent upon (lie 
liutc available in tlic initial storage sys= 
tent in it.s hypothegi^ecl role of l)uner 
between in])ut and output. That in, 
for the eye to track Kmootlily witlioiil 
regressive or refixative movenientB, 
each sncccHsive response would have to 
be made within the one second during 
wluch its respective stiniuluH was 
availaljic. In order to provide for 
niaxinuim Iniffering action, it would be 
advantageous to niake full u^e of the 
.storage time. Sjuooth reading, there- 
fore, tvould be characterised by a rela- 
tively constant onc^secoid, teinporal 
cya^voice span regardless of the nuin^ 
ber of words or syllables being pro- 
cessed Tcithin that span. It is at this 
l^oint that tlie heurintic model devel- 
oped in this paper synthesi^^.es wnth 
tliose postulates of General Open Sys= 
terns Theoiy which are concemecl with 
the eistablislimeiit and maintenance of a 
steady ^tate. 

The hypotheses 
I^>oni the above rationale two major 
experimental hyj^otheses w-ere gener- 
ated : 

Hh During smooth oral readings 
the temporal eye-voice span 
a) will remain relatively con- 
stant and b) the period of 
time sejmrating the aye and 
voice will approximate one sec- 
ond, 

H^^: In those situations where an 
interruption of smooth^ bal- 
anced reading occurs as evi- 
denced by an overt error or 
pause in the voice, the eye 
w'ill take corrective action and 
then the systems will quickly 
reestablish the pre-interrup- 
tion balance. 
gT'nca ■-smooth reading" is a relative 
ERXC jttdged from eye-movement pat- 



ternn and since an unknown amount of 
error variance was inevitable, Hypoth- 
enis 1" wan tCHtecl by testing the fo1= 
lowing ^ul)nrdinate hypotheses: 

(1) liotween subjects, tliose read- 
ing more smooilily as eviclencecl 
by relatively h m o o t h eye- 
ninvement ])aticrn^ will alno 
evidence a relatively more con- 
stant leniporal eye-voice span. 

(2) Between i)assages read hy the 
same subject, tho.^e ])a88agc^ 
read with relatively smooth 
eye-movement iiatterUH will aliio 
evidence a relatively more con- 
stant temporal eye^voice SjiJan, 

(3 ) W^ithin passages read by the 
same subject, those temporal 
eye-voice spans associated with 
Hmooth reading will be more 
constant than those associated 
with non-smooth reading. 

The observationb 

JData to test the above hypotheseH 
were derived from 2,4G5 eye-voice 
span imirings furnished by eight sub- 
jects reading three passages of varying 
difficulty aloud before the Gilbert 
liye-Movement camera, This camera 
reflects a focused beam of light from 
the cornea of the reader to 35 mm, 
movie film. A revolving shutter, pow= 
ered by a synchronous motor^ breaks 
the beam of light thirty times each 
second. A second beam of light re- 
flected from a silver bead mounted on 
a pair of lensless spectacles allows the 
correction of errors due to lateral head 
movements, The developed film is pro- 
jected onto a copy of the reading ma- 
terial enabling the point of regard of 
the eye to lie determined for each one 
thirtieth of a second of reading time. 

D u r i ng th e readi ng* the %'oice wa s 
recorded by a Wollensak Stereo Tape 
Hecorder. A specially designed modifi- 
cation to the camera provided simulta- 
neous markings on film and tape at the 
moment of conitnand to begin reading 
and every two fifths of a second there- 
after. All eye records were plotted oii 
graphs of elapsed time prior to the 
analysii of voice records. The modifi- 
cation to the camera and improved 
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inctlinflH of iilatting developed during 
])re-ex]jerimentri] vfilidntion procedures 
uxpnHcd two liithrrto unreported 
HntircoH of pcmilinn error tliaiight to l)c* 
coninioii to rdl corneril-rencction tecli- 

\"(Mcc tapeH were played tlircAigh a 
Mpeaker and a (iraHH Mmlu] No. 7 
ygrnpli adjiiHted lo react to varying 
volume, 'rlie re^idtin^ pen niarking^ 
were ]>]cnted by the ijolygrajili cin a 
moving graph paper svhich nhowed 
elapsed time, Thene records were 
then tranHferred to the elapsed thne 
graph.s on whieli the eye data had hcon 
previniiHly recordecL The tiiodilicatinn 
to ilic catiiCMTi allowed the Hynciironi^^a- 
tion of the two records to he validated 
each tsvo fifths of a .second of ela])^ed 
tinte. 1'he conij^leted tinie grn])liH 
Hhowed the HiniullaneouH ^icticni c)f eye 
and voice during eacli one thirtieth of - 
a second for the entire paHsage. 
Mea.sures of temporal eye-voica Hi^an 
were nhtained fnnn IheHe time graphs. 

Valithition of eye records 

Tlie modification to tlie camera had 
the additional efTcct of making poHsihlc 
Cfju^iderably more ucciitTite plotting. 
The Giihert Eye^Movemcnt Camera 
gives no measure of vertical eye and 
head movements. Often a number of 
dots are regiHtcred a^ an undifferenti- 
ated mass due to these movement.s. 
By developing and utilising a system 
of jslotting in terms of both dots and 
blanks, this type of error was cor- 
rected. 

The increased precisioii in jjlfjtting 
revealed tlic following two sources of 
position error ntit j^reviously reported 
in the literature which subsequent 
analysis showed to be niherent in cor- 
neal reflection techniques : 

L It is common practice in ])lotting 
eye movement records to depend upon 
perpondicuhirity of film to type h'ne as 
a means of alignment. Corrections for 
head movamentH are made by keeping 
the dots made by the head bead posi- 
tioned on a line drawn ditring caribra- 
tion. It is assumed that the head dot 
just opposite to the eye dot being 
coimted is the proper dot for align-^ 
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ment. An cxaminaiion of the blanks 
showed this asstunption to be erro- 
neous and a possible source of con- 
siderable iiosition error, Tt was found 
that accuracy coulfl he achieved only 
by matching each eye and hcaci dot and 
cf muting dot by dot. This procedure 
wimld have been impossible without 
tlie px'ricKlic simidtaneous blanks, 

2, In plotting validation records dot 
by clot, a second scmrce of error was 
(Uscovered, C)n some records this 
error ap]3eared as a line=by"Iine dis- 
placement Ui the right accomjumied by 
an increase in the size c»f the (lekl. 
Other records slu^wed a flisplacemenl 
lo the left accom[)iun'ed. by a decrease 
in lield sixe, A third pattern was a 
CQmbination of the oilier two, the field 
first expanding and then contracting in 
a trune.'ited diamond shape. These 
pattern difTercnces were a])parently the 
result of Hnndl dilYerences \n the place= 
ment of the light source on the edge of 
the cornea. 

Several soiu'ccs combine to indicate 
thnt these errors are inherent in cor- 
neal reflection techtiifiues. First, the 
dots ])roduced by the head bead were 
unaffected regar<lless of the location of 
the iiend bead, showing that the ])he= 
nonienon was not an artifact of the 
camera, hlnh or project? n% Secondt 
conferences with the scientists at tlie 
t'niversity of California Medical 
ScliOfil J3evelo])menlari-aboratory con= 
firmed that the records produced by 
ecjtnpnient under devekspment there 
showed the same piitterns. ThtH 
equi])nient had ncsthing in common 
with the eve-movement camera except 
the corneal=reflection technique. Third, 
conferences with members of the fac= 
tdty of the UniversitN- of CaHfornia 
School of Optometry verified that such 
aberrations coukl be caused by the 
cbffering angles produced I)y moving a 
point of light across different hori^^ontal 
suriaces of the cornea, 

it was apijareiit that tlie usual 
l.jrocedure of using the head line for 
line-to-line euHbration introduced a = 
s^"^<eable and systematic error, this 
jjrocedure was aljandoned. Instead, 
an assumption was made that for each 
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line the outt?rinoHt fixations were on 
the outermost words. While tliis as- 
Buinptioii no dnubt introduced error of 
it.^ own, it had the advantage of ran- 
domizing aiid probaljly reducing sys- 
teniatic error. 

Measurement procedures 

All eye-niovcment film records were 
proceBsed liefore the voice records 
were ])repared. The films were plot- 
ted usitig the dot-by=dot comparisou of 
eye and head dotn previously men- 
tioned. The time involved in saccadic 
niovenients and return sweeps was not 
included in the pauses unless a niove- 
nient took less than one thirtieth of a 
^second to complete. Time records 
were kept in terms of both dots and 
t)lanks* to allow a constant check on 
accuracy. When all eye films had 
been plotted, the data svere transferred 
to graphs of elapsed time to which tlie 
voice data were later added. 

Tlie tapes of the subjects' voices 
w 'e ]3layed at lialf speed through the 
polj^grapli. A foot control mechanism 
on the tape recorder allowed the tape 
to be stopped after brief interv^als so 
that the sounds associated with the 
curves drawn by tlie pens could be re- 
corded on the polygraph paper. 
Particular attention was paid to the 
blends of words. It was apparent 
from the polygraph records that speecli 
patterns do not exactly follow the way 
in which written language is separated 
into words, Since this study was of 
reading j speech was recorded in the 
word units of written language. This 
procedure often necessitated replaying 
a particular blend in order to estimate 
the exact point at which one word be- 
came another. 

Once the curves of the polygraph re- 
cords were {dentifieds the beginning 
and ending time of each word was re- 
corded on a separate form. A correc- 
tion factor^ if neededj was calculated 
from the chronograph records and ap- 
plied to the data. When the voice rec- 
ords of all subjects were so identified 
and measured, these data were added 
to the graphs of elapsed time contain- 
ing the parallel eye data. These com- 



pleted graphs of elapsed time were the 
basic data from which the evidence 
testing tlie experimental In^pntliese^ 
were derived. They are believed to be 
the first complete records of eye-voice 
span ,ever taken. 

Sources of error variance 

The impossibility of conducting 
experimentation without error t.^ well 
knowiL Certain features of the exper- 
imental techniques employed in thin 
studv made considerable error inevita- 
ble:^ 

The cyc-inavenicnt camera. Calibra- 
tion studies which preceded experi= 
mentation showed clearly that the eye- 
movcnient camera is capable of very 
fine nieasurement. The fact that tlie 
camera could demonstrate the error 
inherent in corneal reflection tecliniques 
is significant. Yet this error remains 
to an unknown degree. No cornea is 
perfectly spharicaK and any departure 
introduces error. These errors were 
enhanced and randonii^ed by the con= 
stant small vertical head movements 
svhich occiir during speaking. 

PixafiQu input error. The camera 
identifies the point of regard and the 
length of each fixation. It cannot 
identify the number of words being 
sensed or whether these words are 
centered on the point of regard or are 
prepoiiderantly to right or left. More 
important for diis study, it cannot tell 
at what precise moment during a fixa- 
tional pause input takes place. 
Temporal eye-%'oice span was arbitrar- 
ily defined ^ for the purposes of this 
study as the length of time accruing 
from the beginning of the eye fixation 
to that point in time when the voice 
had completed speaking the word fall- 
ing under the point of regard. By im- 
posing a fixed rule on a flexible func- 
tions some amount of error results in- 
evitably* 

, FLvation tvithout input. In many 
cases several fixations were associated 
with a single response. While it is 
probable that only one of these multi- 
ple fixations resulted in a response, it 
is by no means simple to determine 
which one. It was felt that the most 
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objective decision in these caseB would 
liQ to plot an eye*voica span from every 
fixation in order to yield a mean of the 
multiple fixations as an estimate of the 
|30int of beginning, While this deci- 
Hion should not have affected unduly 
the overall means, it would enlarge tlie 
standard deviations. 

Some fixations appeared to be for 
the inirpose of ''marking time'' only. 
A few regressive fixationB, centered on 
words already spoken, yielded a nega- 
tive eye-voice ^pan. To inckide these 
s^pans in the total would inflate the 
siandard deviations considerably. Yet 
there was no objective, iinambiguous 
evidence that these fixations were in 
fact nofiproductiye ; and they were in- 
cluded in order to avoid the subjec- 
tivity inherent in a deeimpn to eHnii= 
nate tliem. 

Consequently, every fixation made 
by every subject was used to measure 
li separate temporal eye-voice sjmn. 
The fixations which appenrcd to he 
nonproductive commonly yielded very 
large or very small spans. " While it is 
obvious that a fixation centering on a 
word which has already been spoken 
could not have produced the input for 
that word, these negative spans were 
included as a statistical balance for the 
equally questionable long spans. This 
procedure was deemed necessary to 
avoid a situation where a hypothesis 
concerning the constancy of the eye- 
voice span is tested by eliminating 
thc)se spans not constant. 

To test Hypothesis I**, a measure of 
smoothness of reading and a separate 
measure of constancy of the teniporal 
eye-voice span were needed. Since a 
relationship had been hypothesized be= 
twean these two functions, it was nec- 
essary that the measures selected bore 
no arithmetical relationships to each 
other. It was decided to class multiple 
fixations and regressions together as 
evidence of non-smooth raading and to 
consider single, forward .fixations as 
evidence of smooth reading. Relative 
smoothness of reading between sub- 
jects and passages was judged, there- 
fore, on the percentage of single, for- 
ward ^^^ations tu the total number of 
tixat^i^ns An obvious measure of con- 



stancy of temporal eye-voice span 
would have been the coefficient of vari= 
atioii (V = In order to be more 

consistent with the direction in which 
the hyj)othesis was stated, howevef, 
the feciprocal of this statistic was used 
and identified as the coeflficient of con- 
stancy (C=^). 

Hypothesis I", which stated that 
during smooth nral reading the tem- 
poral eye-voice span would remain rel- 
atively constant, was supported by the 
data on each of the three subordinate 
hypotheses. Between suljjects, rank 
order correlations between measures of 
smooth reading and constancy of the 
temporal eye-voice span were .83, ,98. 
and .90 for the three passages individ- 
ually an^ .95 for the combined pas- 
sages. Between passages read bv the 
same subject, the relationships were 
apparent but not so strong. Perhaps 
the clearest indication of the strength 
of the relationship was gained by pool- 
ing all subject-passage camparisons, 
regardless of subject and passage 
differences. The resulting rank order 
correlation of the 24 pairs was .93. 
Examination of the spans associated 
with smooth and non-smooth reading 
showed that in 23 of the 24 compari- 
sons those spans associated with 
smooth reading were more con>:tantj as 
hypothesized. 

Hypothesis I*^ which stated that the 
period of time separating the eye and 
voice in smooth reading would approx- 
imate one second, was likewise sub- 
stantiated. Table 1 presents these 
data. The mean tempt jral eye-voice 
span for all subjects reading all pas- 
sages was 1004 ms. For the three 
passages combined, the means for the 
eight subjects ranged from 904 to 1088 
ms. With subjects combined on each 
passage, the mean temporal eye-voice 
spans were 909, 1033, and 1024 ms. 

Hypothesis II, concerned with a 
reestablishment of the steady state fol- 
lowing an interruption of it, was not 
statistically testable from these data. 
However, examination of the individ- 
" ual reading time graphs showed thaf 
the subjects used n.uiltiple fixations^ 
regressions, and overly long fixational 
pauses in characteristic ways at the be- 
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TABLE 1 

MEANS AND STANDARD DEVIATIONS OF TEMPORAL EYEA'OICE SPANS 
AND NUMBER OF FIXATIONS FQR KACH SUBJI-XT ON EACH PASS AGE 
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ginning mul completion of readings at 
the encis of sentences, and at points of 
error. These graphs showed clearly 
that in reading under the conditions of 
this experinient, a significant portion 
of the e3'e-niovement ]>attern is rehitcd 
to a necessity to balance teniporally 
hiput and output systems and that at 
pointa of error or at voice pauses^ the 
eyes must take sonie corrective action 
in order to maintain or reestal)h'sh the 
temporal balance. 

Conclusions 

It was concluded that the time e^ti- 
.mate of one second for the temporal 
eye=voice span was essentially correct 
and that the data supported al each 
point the aspects of Hypothesis I, re- 
lating the constancy of this span to 
smooths oral reading. It was also con- 
cluded that the eye and voice inter- 
actions revealed in the reading charts 
supported Hypothesis II concerning 
the reestabiislunent of a temporal bal- 
ance following an interruption. 

The demonstration of the steady state 
phenomenon in the oral reading act 
and of the flexibility of the input and 
output systems in maintaining the nec- 
esiary balance w^ould seem to add veri- 
fication to the application of the Or- 
ganisniic Open Systems Model to 



reading, as done in the Substrata- 
factor Tiicory by Holmes. ,T\m data, if 
replicable, would also seem to support 
tliose portions of tlie heuristic model 
tested » although other explanations 
may lie possil)Ie. 

Concluding statement 

While explaining the model pre- 
sented in this paper to teachers^ the 
experimenter has been invariably 
asked about its reles^ance to the teach- 
ing-learning situation. It may be of 
some importance, therefore^ to state 
specifically that as yet the model has 
little to offer the teacher. The model 
in its present form is quite tentative 
and incomplete. The experimeiit re- 
ported in this paper did not test all 
parts of the model and certainly not all 
kinds of reading. The experiment, it- 
self, is in need of replication. 

The model at present is a heuristic 
device. It explains classical experi- 
mental data as well as classical theory 
andj in addition, explains a number of 
iong-known phenomena which classical 
theory failed to explain. It is consist- 
ent with recent experimental findings 
which appear inconsistent with classi- 
cal theory. Most important, it pre- 
dicted and identified what is probably 
the central and unifying meaiure in 
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eye-movement analysis, a measure 
which had been ignored during 70 
year^ of research beciiuse claH^ical 
theory gave no indication of its impor- 
tance. These considerations allow 
some hope that the lines of research 
suggested by tlie model may add to the 
cumulative knowledge of reading phe- 
nomena and, perhaps, eventually sug- 
gest new approaches to teaching meth- 
odology. Serious speculation at this 
stage, however, would be premature at 
best, 
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Visual Hazards in the Early 
Teaching of Reading 

Jack A. Holmes 
Uni%^ersity of California^ 

MANY CHILDREN actually bagiii to 
O Jearii to read before the aga of = six 
ERJC (18 :237), By way of siimmarizing 



the literature, Hohiies mxd, "Under fa- 
vorable conditions, nonual children 
can be taught to read before the age of 
^ix yearSi perhaiJ^s as early as the age 
of two or three," but to do so require^' 
that for younger and younger children 
there must be snialler and smaller 
teacher-pupil ratios. That the age 
at which children of average intelli- 
gence can learn to read by any method 
seems to be an inverie function of the 
actual supervised time the child spends 
every day in reading^ — ^other things 
being equaL However^ in addition to 
establishing the fact that children 
under certain conditions can learn to 
read at an early age, Holmes gave 
isome attention to the advisabiUty of 
teaching them to do so. That part of 
his inquiry was in terms of curriculum 
sequence and educational philosophy. 
The specific question widi which 
this paper is concerned may be put 
thus: In teaching the child to read be- 
fore the age of six, does one increase 
the risk of damaging his eyes"perhaps 
for life? 

Buiwell {4) made the reason for 
concern particularly clear when he 
wrote^ **The unique characteristic of 
reading lies in its perception rather 
than comprehension. Comprehension 
is an overall factor that applies to lis- 
tening and thinking as well as to read- 
ing. The new element encountered in 
learning to read is the perceptual rec- 
ognition of the printed verbal sym- 
bols.'^ (4:103). It follows, tlierefore, 
that if an undue amount of strain is 
placed upon ininiature eyes when the 
child is taught to read too soon, then 
the sense organ that makes reading 
possible may be irreparably damaged, 
The concern of this paper is with the 
early teaching of reading and the sub- 

/Thii paper is part of an Qngoing loneitu- 
diiial study conducted under the direction of 
the writer and HuppDrted by a grant from 
the Carnegie Corporation of New York and 
the LJniveriity of California. Thanks are 
accorded J, Ong, Research Assistant, for 
^^earchhig out some of the earlier literature. 
Similar thanki arr accorded by aisistantj 
Walter Coffey, and Elimheth CalorosOj Ai- 
sistaiil Ciinical Profesior of Optometryj 
University of California, for their part in 
tracking down iome of the later references. 
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seqiient devalopinent of or increase in 
errors of refiEaction or neuromiiscular 
anomalies. 

No research dealing with the specific 
visual problem in children who have 
learned to read before ajtcr the age 
of six has been located. This is the 
experiniental approach that must lie 
taken in the near future if one contin« 
ue§ to stress the early teaching of read- 
ing. Nevertheless, research has dealt 
with a closely allied probleni : What 
accounts for the observed fact that re- 
fractive changes, especially niyopiai ac- 
tually do take place in the eyes of chil- 
dren as they go through school? To 
what extent are such changes related 
to eye strain^ close work| maturational 
development, and heredity? The prob- 
lem was recognised in 1867 when 
Cohn examined 10^000 German school 
children and noted the absence of near- 
sightedneis when the children entered 
school and its prevalence among chil- 
dren in the higher grades. To accoiuit 
for this observation, he postulated that 
the use and abuse of the eyes in close 
work at school constituted the major 
cause of this increase in myopia. 

Ochapovsky {34) pointed out that 
during the growth of a human being, 
changes in refraction take place which 
are based on seVeral factors. The rate 
of change is greatest in early child- 
hood, gradually waning as the individ- 
ual grows into adulthood and senility. 
Ochapovsky stated : 

The cornm shows only a relatively 
sniaU growth from the infantile stage to 
tlmt of the adult, haviiig to increase in 
size only by one fifth or one fourth to 
obcain the final value^ which is reached 
by the third year of life, . . , Howevorr 
inclividual variation in corneal curvature 
is large and may amount to 10 diopteri^ 
and more. 

The lens undergoes great variations 
during its developniental cycle. Parailel- 
ing the growth of the entire eyeball^ the 
growth of the lens proceeds most rapidly 
during the first year, but in contrast to 
that of the cornea, it never eeaiei. The 

^ A diopter is a Uiiit used to express the 
power of a lens and is equal to the rectprocar 
of the focal length when measured in meters. 
For example, if a leni will bring parallel 
rays of light into focus In 10 centimeters or 
1/10 meter, its power would be 10/1 or 10 
diopteri. 



lens gradually incfeafies in tlie equa- 
torial direction and diminishei in its 
thickness and ciirvaturc, becoming less 
powerful as a refracting body. 

The sagittal axis of tlie eye is subject 
to even greater changes and these vitally 
affect the refraction. The average m^-- 
ittal diameter of the infantas eye is 1?J 
mni. ; that of the developed adult eye is 
from 23.8 to 24.3 nttn.* an iiicrensc in 
length of from 6J to 6,S mm. 

The elongation of the anirnihostf'rutr 
axis proeeeds irregularly, the increaie 
lieing most intetisive during the period 
of strongest growth of the whole organ- 
ism. The growth of the cornea and of 
the lens tends to weaken the diopiic 
power, but the elongation of tlte eyehall 
compciisates for this by receding the ret^ 
ina, bringing on a relative or an actual 
myopia. * . , 

The foregoing statement would he 
cloier to modern theory if it were 
Btated in the opposite form ; that is, re= 
cent experiments extend earlier em- 
bryological atudies and indicate that 
while the retina is the initial lead tis8tie 
in the developnient of the eye, its mat- 
uration into a pliysiological and fully 
functioning unit in the resuh of many 
interactions, niutual indtiction pro- 
cesses, and causal chains and indirect 
feedhacks. 

Concerning the interactioni in the 
induction process (by chemical organ- 
izers) and also the effect of the intra- 
ocular pressure, Jankiewic^ (2^) 
quoted Cotilomhre (d), **The analy- 
si: of each tissue as both a source 
and a target of influence pennits the 
construction of flow sheets of tissue in- 
teractions in the developing eye. 
These flowsheets provide a national 
basis for understanding the teratology 
of this organ and represent causal 
chains which must cotinect at niany 
points with events at molecular and 
chromosomal levels," Since the eye is 
an anatotnical, physiological extension 
of the brainp those interested in read- 
ing theory should note that the type of 
reastining behind Jankiewicz's and 
Coulombre'S statements is precisely 
like that which underlies the Substrata 
Factor Theory of Reading ( 16, 17). 

In contrast to Cohn's use and abuse 
theory, Ochapovsky's thesis is that the 
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growth changes in the eye lire largely 
predetennined by heredity, preHerving 
In ftH different elenients* and often in 
its whole, the features iiiherited from 
ancestors according to the rules of he- 
reditary transmission. It is tlui^ easy 
to understand the diversity of refrnc= 
tion among niemhers of the same fam- 
ily an well as among mankind gener- 
ally. After re\Mewing the evidence 
associated with DNA and RNA 
Jankiewicz concluded, ''Granting that 
nufriiion, disease, nature of one's sen- 
sory and niotar activities, and other 
environuiental factors hazjc sonic effect 
an refractiz^e status, it is my guess that 
these are associated %vith a solid group 
of (jenes to detenninc the refract izu^ 
statjts/' 

Ochapovsky (34) delineated the ar- 
guments supporting the various no- 
tions in the controversy over the gene- 
sis of refractipn. His two most ser- 
ious arguments include the following : 

One school teaches that m3'upia devdl- 
ups as a result of the excdMive growth 
uf ihu eye in its front-to-back diameter 
uncler the influence of intensive near 
%vurk. According to this school, myopia 
may he controlled and prevented by adc- 
ci^ute hygienic mea^ure^ and by elimina- 
tioii of the prodisposing exogenouii con- 
ditions. 

The other school holdii that myopia 
is subject to the laws of ontogeneils*^ 
just as hyperopia (farsightedncis) and 
emmctropia (normal vision) are. That 
is, the values of the basic refractivu 
eompqnents arg determined by heredity. 
Myopia^ according to this argument, is 
not an acquired property but, like other 
types of refraction, Ib an inborn develop- 
mental pattern and, therefore, cannot be 
prevented from working out its prerlu- 
terniined growth pattorn. It might be 
controlled by eugenic measures but not 
by hygienic ones. 

The first school of thought supportn 
its point of view by the fact that peopU^ 
engaged m close work generany arc 
mora nearsighted than those engaged 
in outdoor work. T(3 the contrary. 
Ochapovaky argued that the dissenii-^ 
nation of mankind over the face of the 
glpba with its adaptations to various 
ecologic conditions has had no inflii- 
enca on refraction, but it is the individ- 

I Development of the individual of a spe- 
^m$s from conception onward. 



uul differuiice^ in nian^H eye^ tliat have 
caui^ed him to neek work helitting hi^ 
particiilar eye structure. 

Hirsch and We3'muiith {JO), in an 
efTort to understand the independent 
contriljutionjs which each part of the 
optic system niade to refraction, reana- 
lyzed the careful nieu^urenient^ that 
Stenstroni (39) had made on 1,000 
right eyea in 1946. I^hey stated, **Thc 
correlation coefficient of (given 
hy Stenstroni ) is that between the 
state of refraction and axial letigth for 
a wide range of corneal radii. 
Partialing out the corneal radius eie= 
mentH raises this coefficient to -0,87." 
In their conciusion, they contend that 
approximately half of the variance in 
the refractive state is explained by var- 
iation in axial length, a fourth by the 
corneal curvature, and a twentieth by 
the depth of the anterior chamber. 
The rest, one fifth, must be divided be- 
tween variations in the crystalline lens, 
refractive indices, and errors of meas- 
urement. Studies following this ])at- 
tern have led to the Biological-Statisti- 
cal theory i ii an effort to accoimt for 
all errors of refraction (31), 

Stansbury (38) systematically re- 
viewed the many theories relating to 
the pathogenesis of myopia. He coni- 
mented that nio^t of the tlieorieH have 
little in their favor and finally con- 
cluded that "One must abandon the 
monistic schema of myopia , . ancl 
assume that there are two main types 
of myopia : one, a biologic variation* 
and the other, a pathologic disease of 
the eye/' Stansbury further concluded 
that, 1 ) axial elongatic^n of the eye be- 
yond normal limits is not necessary to 
n fvopia : 2) near work has never been 
shown to cause myopia, either in 
school or in adult occupations ; 3) the 
role of heredity is not definitely estab- 
lished, particularly with respect to sec- 
ondary myopia ; and 4) there is statis- 
tical evidence that primary myopia is a 
biologic variation, and the clinical evi- 
dence indicates that it is a healthy re- 
fractive state= 

Hirsch, in a more recent article 
(14), wrote of these same two major 
typei of myopia but cautioned that 
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things arc not bo cicarcut as tliin neat 
dichntomy woiilci lend one to ])cli'cve. 
Krivvi and l^nHairifUiick (21 ) tcHtccl the 
liyijothesis tliat Sfinie childhnDd read- 
ing diHOrders svcrc caused l>y niinimal 
ccret)ral injury follDwing alinormalities 
of tlie i)renatal and jiaranatal periods, 

Uiaing 372 white male cliildren wfili 
manifest rending disahility and 372 
niatched controls, they snui^ht differ- 
ences in age. race, nex, TQ. reading 
levels^, visual and audiOinetr}^ te.st.s, go- 
cioecononiic statiis, parental age, place 
of birth, previous maternal i>rcgnari= 
cies, and previous maternal infant loss. 
Seventeen Baltiinore hospitals ^iippHed 
data on ttie coniplicationB of preg= 
nancy, parturition, and neonatal j^eriod 
of certain siibjfroup^ witliin tlie 
matched .samples. 

The ro*^u]ts indicated a sijynificant 
relationsliip between later readni^ dis^ 
orders in offsprin.q^ and abnormal con- 
ditions assQciated with childljearing. 
Toxemias and bleeding during' preg- 
nancy constituted thone crmiplications 
largch'^ responsible for the differences 
found between the caHes and controls. 
Further, the cases had a significEUitly 
larger jiroportion of prematin^e birtlis 
than did the controls. 

The findings of Kawi and Pasaman- 
ick are important because Eames (7) 
conipared the eye conditions of ten- 
year-old children who had had prema- 
ture* ftill-term, or hypermatiire births. 
He found tliat %vhen cumpared to the 
fiiU-term group* the h3''permature 
grotip wag slightly more exophoric'* 
at reading distance, had slightly better 
acuity^ and had less frequeht hypernie= 
tropia. On the other hand, when com- 
pared to the hypermatures, the prema- 
ture group exhibited a much greater 
iiicidence of poor vision and of myopia, 

Kephart (25) and Kephart et al 
(23, 24} conduetad a series of experi- 
ments with school childran taking reti- 

^ Exophoria is one of two types of lateral 
hctci'Ophoria in %vhich tho deviatioti of the 
coverGd eye is toward the midlino. In eso= 
phorm the covarad eye deviates toward the 
tmdlino^ HcterOphoria \m a binocular coiidi= 
J^^' in which under ordinary conditioiia one 
turns away from the point looked at by 
ifSi™othef = 



nosc(^pic examiiiatiom^ at the heginnini; 
and end of the school year and ai^ain 
after the student had returiied from 
vacatiOfi. The ^eiieral coiichisions 
that may be drawn from Ihe^e three 
studies are tlie follnwing: 1) There is 
a defim'te trend toward a greater ]}er= 
centage of myopia with increasing 
Hchool experience: 2) Over the sum- 
mcr vacation tlie percent of myopia de- 
creases, indicating a recovery from the 
myopia trend resulting from school cx= 
pcrience: and 3) Ah the grade level in- 
creases, this recovery becQmes less atid 
less cfTcctivc. 

In direct contrast to findings of Kep- 
hart ct aL Hir^ch (77) did not estab- 
lish such a relationship. On the basis 
of 840 randonily selected caHCSs he con- 
cluded that betw^een 6 and 13 years the 
average refraction manifested a de- 
crease in farsightedness at the rate of 
af)out O.OP diopters per y^ear. Fitrther- 
more, this rate was just as rapid dur- 
ing the Slimmer months as during the 
school term, lie concluded that close 
work in school has no association with 
the change in refraction. 

In a more recent study in Russia, 
r=.itvinova, at a\ (2S) , after examining 
over 2,000 childien from three to 
seven years, cotickided that while mj^o- 
pia occurred rarely in the earlier age, 
its occurrence increased in frequency 
in. the older groups. 

Weymoiith and Hirsch (41) collab= 
orated on a pajjer dealing wn'th the rel- 
ative growth of the eye. In relation to 
the si^e of the eye to age, they indi- 
cated that the eye increases rapidly in 
si^e during the first year ; reaches the 
miniiiium adult size, 20 mm,, by two 
years ; and that by five years most chil- 
dren's eyes are indistinguishable from 
those of adults. Further, they indi- 
cated that in the first year or two of 
life, there is a refractory shift toward 
hyperopia and in later childhoodi a 
shift toward myopia. These state- 
ments agree iii general with those pre- 
sented by Keenay (22). On the other 
hands Hirsch (J J) stated, **Changes in 
refraction during the first five or six 
years of life are poorly understood/* 
and that a long-term longitudinal study 
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of a riind 
needed. 

Hir^ch (JS), in still unother Htudy* 
gave retino^copic exaniinHtinns to 
9,552 rrindonily .^elected .school chil- 
dren betsv^en iivQ and fourteen, I [u 
conchided from the results of tliin 
iiive^tigminn that the distribution of 
refraction is skewed toward the hyper= 
opic side until the age of nine or ten, is 
Hym metrical at this age, and as the 
children bcconie older the curve he- 
cunies increab^ingly skewed toward the 
niyo]>ic side. Hirscli observed ■ '*The 
increase in number of niyopes .seems to 
occur a year or two earlier in girls 
than it does in Ijoys, as does puberty/' 
Young (V*?) found results similar to 
those of Hir^eh so far as the doul)le 
Hhift hi the skewe^J distribution toward 
the hyperopic side until the age of 9 or 
10* a symmetrical curve at this time* 
and then a skev* ing towai d tlie myopic 
side with incres.sing age. Further, of 
the 652 children tested in a college 
town in a. farming area, Young found 
that the children of college instructors 
show decidely more myopia than the 
children drawn from the. farming pop^ 
ulation. 

In a fourth interini report, Hirsch 
(15) retested at the age of 13 to 14 
years those children first seen at five 
and six years. Of those children orig- 
inally hypermetropic, nine percent 
had becume even more hypermetropic : 
79 percent hnd become less so or had 
become niyopic. Hirsch also stated 
that a child with more than 2.5 diop- 
ters hypermetropia is unlikely to out- 
grovv^ it, 

Nadell and Hirsch (S2 ) , investigat- 
ing 414 students, ages 13 to 18, attend- 
ing a high school in Los Angeles 
County^ showed that there are more 
refractive errors among children of 
homogeneous grandparental nativity 
than among children whose grandpar- 
ents were born in dififerent areas. 
That is^ while myopia was more preva- 
lent among the grandchildren of 
foreign-borii grandparents, there was a 
pnj/-^€ater number of hyperopic grand- 
^M^S^mu iildren for the Amarican-born grand- 



parents. Thene writers believed that 
their findings justify the foil 

hUurniarriiiMe s^eem.^ to cancel the l-x- 
irctiiLSt of refiaction, wlicrea.s inarriauL* 
uf tho^e of like birthplacG appear to 
onhancu the duviiitiun of the prciiieTiy 
from thu niodal refraclivu statu. Fur- 
tliDrriiore, it appuur^^ to take inure thuii 
niia ^eiieraliun for thi.^ |jhenaiiic?non to 
nmnife^t itself, nlnce tlie Jjlrthplace of 
the parentH die! ncn Huurn to hu a^^sociatcil 
svith the refractivu Hlatc of thu chihlroii. 

In still another study, Nadell, Wey= 
mouth, and Jiirsch (jj) analyj^etl 
questionnaire responses regarding tlie 
amoimt of reading done by 409 ninth 
and tenth grade students and com- 
pared theirs to the refractive errors of 
younger children. T!ic data failed to 
reveal any relationship between tlie 
ainount of reading clone and the distri- 
bution of the refractive state. The 
writers interpret thiH finding as suji- 
porting the biological rathei^ than the 
environmental hypothesis of the origin 
of myopia. 

St-irsby and Sheridan (33) made de- 
tailed measurements on refraction aiul 
its components during the growtli of 
tlie QVQ from the age of three years, 
^rheir metric and correlational data on 
the development of tlie corneal and 
lenticular power, depth of anterior 
chamber, length of eyeljalh birth 
weight, height, ])igmentatinn, and sex 
throw some light on the possible mech- 
anism underlying the de%^elopmrnt of 
nwopia. The sclera and cornea to^ 
gether form the s|)here of the eyeball, 
and a weakening (and, tlierefore, en- 
larging ) of the lower and posterior 
jjart of the sclera is thought by Mann 
to be phylogenetically and ontogeneti- 
calh^ associated embryologically with 
an "arrest in the final stages of scleral 
condensation. . , 

From the work of Miller (30), it 
appears that the underlying defect in 
myopia is present at birth or soon 
after, Tu test this hypothesis. Miller 
investigated the influence of heredity, 
effects of prematurity, season of birth, 
exposure to ionising radiation, etc. in 
6,954 Japanese grammar school chil- 
dren^ about half of whom were born of 
parents who were cousins. Miller 
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cniiclufled from bin .Htiiflie^' that '*Tho 
I^revalence of cnngenital orgfinic Ic- 
HioHH of thu QVQ iiicruasefl very signifi- 
cantly %vith inbrceding^froin 1 .CW |icr 
thfjusnncl for cliildren of iinrulatecl ymr- 
ents to 10,01 per thoiusaiul fc»r chilclren 
whose jmrcnts were first cniLsins/' 
Further^ about 80 perccMit nf tbu 
myopic chilcb^cn with refractive errors 
but no organic lesion, showing' 20/70 
visual acuity or worse, Hbowecl a 
*4trong association to degree of parental 
inbreeding and a tendency to aggregate 
in families. 

No association was discovered be- 
tween the degree of niyopin ond nm- 
ternal age or birth order; soeioecononi- 
ic status; physicaU neurologicah den- 
tal development; or history of illnesii, 
but there appeared to be an iiicreased 
risk of myopia when the birth weight 
was less than 2500 grams. Further evi- 
dence derives from a second study 
(not related to the main otic) in which 
4,407 children who bad been exposed 
to A=bomb radiation in Hiroshima and 
Nagnsaki were examined. Very sfg- 
nificant correlations emerged between 
the distance from the ej^icenter of the 
bomb and the loss of visual acuity, 
with some unexplaindd peculiarities in 
the data. What is not clear is whether 
reduction in visual acuity was due to 
refractive change in the usual .seiise or 
to tissue damage due to radiation, 
Miller concluded that the ''accutnu- 
lated evidence to date suggests that 
myopia is attributalsle to a develop- 
mental flaw in the sclera/^ This con- 
clusion \v;as also supported by a study 
done in Gerniany. Lindner (^7) ad- 
vanced data whicli suggested that axial 
myopia is caused by the softening of 
the posterior part of the sclera due to 
choroidal sclerosis. He intimated that 
this ijrocess may be provoked by eye- 
strain^ toxins, or by inflammation^ espe- 
cially %vhen the posterior sclera is in- 
sufficiently protected because of a de- 
fective suprachoroidal layer. This is 
the predisposing factor. 

Levinson (26), howeverj showed 
w^hen one lifted a water-filled bal- 
gRJ^C it would become elongated due to 
i^mmAy and the fleKiUbity of the sack. 



Therefore^ he indicated that' when the 
head was tilted as in reading, the pull 
of the eye on a short optic nerve re- 
sulted in myopia. Following Levin = 
son's exjjeriments with dogs, cats, and 
rabbits, many other investigators have 
taken up this line of investigatinn , 

These experinienis, inchiding his 
nwn, are well suinninrij^-cd ni a recent 
paper by Young (^/V). ^fost of the 
modern work is done on monkeys, be= 
cause Mke the liuman being, both eyes 
fall into a horizontal ]50sitiun when tlie 
nionkey* encloHed in a close fitting box, 
is tilted so as to force the monkey to 
look at the floor. Young felt he was 
justified in making the following coii- 
elusions : 

L "J he type of visual cn%Mronnient tcj 
which tho animn! is exposed inllii- 
uncus the |)roportion of inyupiii found 
aiui thi^ degree of myoina dovqUiputh 

2, Alii ma Is expo^^ccl to a restricted vin- 
unl environment develop inyopia 
faster, and a hi|^her proi sort Ion uf aii- 
inml.^ (approximately 75 purcent) 
devi-dop inyopia itiaii do anirnal.s kepi 
Iti liiborutory ci\^Q&^ l^ut cnged ani- 
nm\^ In turn develop more niyupsa 
than cio peiincii fUiimals which clt!= 
velop more tlma du wild anhimlH. 

3. There are sex differences in the 
umutint of myopia developed in innn= 
keys which parallel the sex dilTc-r- 
cncen found in humuiiB. 

4* The amount of myQpia devch3pe<l and 
timu of onset of die deveiopnicnt in 
restricted space situations are related 
to the age of the moiikey, witli yaunK 
nionkeys showing a later time of 
onset but a higlier level of Tnynpiu 
development, 

5, The refractivo distribution of the 
moiikcy population parallels that of 
human populations* 

Cu The level of illumination within the 
restricted space hoods, appeared to be 
related to the aniount of myopia de- 
veloped, 

7* Heredity contributed very little to 
the simple type of myopia developed 
by monkeys, 

8, The deveiopment of myopia in mon- 
keys is related to the accommodative 
process since the use of atrophie ap= 
pears to arrest its development (44) . 

Conclusion 

The review of the literature 
searched for the atiswer to the ques- 
tion, *'When shoidd children be taught 
to read?'^ (Holmes, IS). The ear^ 
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Hest age at which ehildren caii learn to 
read was determined first. This rige 
svriK estaljiighed to be younger than the 
age of six : children could be taught to 
*'read'' niuch earlier than this, even at 
two yearSi if certain conditions for 
learning to read were fulfiiled. Whether 
thi^ updating was desirable, however, 
was discussed in ternii of giving the 
child a curricuUir sequence that would 
l>e a Holid foundation of first-hand ex- 
periences upon which lie could build 
his understandings of %vhat he read^ — 
partly a matter of educational philoso- 
phy* as was pointed out. 

Having establishi^d a sort of '"basar* 
age at which reading can be taught* 
several questions inimediately arose r 
1 ) What is the most econotnic age to 
teacli children to read? 2) What is 
the most natural age in ternis of their 
|3ersonal interest and needH? 3) 
Could other subjects be taught more 
Iirofitably at the preschool ages, etc, ? 
and 4) Will teaching children to read 
Ijefore the age of six contribute to an 
advance in the rate at which so-called 
■'school myopia'* takes place ? 

That IS, when one submits young 
and immature eyes to the strain of the 
close work involved in reading, from 
the age of 2 to 5 yearSf what risk is 
run of permanently damaging eyes? 
Must one expect such **forced-fed 
readers'' to develop into severe cases 
of myopes? Will they all have to wear 
thick, concave glasses in later life ? 
Apparently* the answer is a carefully 
qualified no at least down to the age of 
four, for there seems to be very little 
scientific evidence to substantiate the 
use and abuse'* theory of. myopia after 
the age of four. While research sv^ith 
human beings accumulates to give 
greater and greater credence to the he- 
redity theory* (Hirsch and Wick, 13), 
animal experimentation appears tu 
offer substantial research for both si den 

However, a new anc'; unexpected op- 
ticaii risk is revealed in this review. 
Hirsch (12) and Young (43) found 
^ that refraction is skewed toward the 
cDir^iyperopic side until the age of 9 or 10, 
uB^tai symmetrical at this age, and then be- 



comes increasingly skewed toward thu 
myopic side .with increasifig age. 
Since it is a well-known fact that chil- 
dren with uncorrected liyperopia have 
much more trouble concentrating on 
the printed page than do nornial or 
myopic children and since learning to 
read call^ for a high degree of concen- 
tration, one nu!,^t also ask this ijues- 
tion : J b one not inviting behavioral 
troubles (from nervous fatigue) if, in 
impatience to make precociotis readers 
of all children, one indiscriminately 
teaches all very young children to read 
at the age of four years or earlier? 
Furthermore, the eyes are growing at 
their fastest rate in the first three 
years, and none of the studies to date 
indicate what damage may be expected 
in those formative years by forcing the 
child to read. Obviously^ a great deal 
more specific information and research 
are needed. 

In ihortj any researcher who em- 
Ijarks upon a large-scale program in- 
v'jiving the teaching of reading to very 
young children is duty bound to collect 
comprehensive optometric data as one 
of the important facets of his study ant! 
have each child pass the Modified 
Clinical Test (3, 42) before he begins 
to learn to read, This requirement is 
important because there is little experi- 
mental evidence dealing with changes 
in children's eyes between the ages of 
two and five years of age with or with- 
out the imposition of the task of learn- 
ing to read, 
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NEUROLOGICAL AND PSYCHOLOGICAL 
ASPECTS OF READING 



Neurological and Psychological 
InflLience on Reacling 

Hahnemniin Medical College 

TO soMieONE who has been, fnr nifiny 
years, actively involved in the stiidj' of 
the inniiniernhle factorg which influ- 
ence the reading pracesSs the profeH- 
sional shifts of opinion beconie rdtcr- 
nately significant, amusing, and dis= 
niaying. About ten years ago, the so- 
called personality specialists held the 
upper hand. Those in the reading 
field were besieged by opinion and **re- 
search'" which purported the tremen- 
doii.^ importance of psychogenic factors 
in determining how well a child would 
learn to read and the significance of 
these factors in the etiology Of reading 
' disability. There was absoUitely noth- 
ing in the way of personality dynamics 
which could not in sonie way be asso- 
ciated with the child's failure to learn. 
Tluis, such concepts as difficulty in 
handling aggressive drives, fear of 
looking, appeasement of guilty and 
fatilty identification niechanisms held 
sway* It is no wonder that all too fre- 
quently the teacher^ herself, "gave up" 
and would rationalise her own failures* 
and perhaps incompetence, behind the 
screen of the child's '^emotional con- 
flicts/' 

Then the pendulum shifted^ and how 
it shifted! SIom ly* but inexorably, like 
a sleeping dragon that had been awak- 
ened, the basically amorphous but 
powerful concept of "organicity" 
reared its ugly head* Quickly one was 
enveloped by such terms as iJiiniDiai 
carchrat dysfunction^ nihtitiial braift 
damaga^ dyslaxia, inaturaiional lag, dc- 
vclopvicnta! discrepancy ^ and, the most 
flowery of all, cerebral dys-synchroni^ 
j^ation syndronie. Now the teacher 
was not only confused but also found 
herself hi the ranks of the medically 
sophisticated I The result was almost 
/itable. Again the classroom 



teacher, the reading diagnostician, and 
the jiHychologist had foimd a ready- 
niafle wastepaper Ijasket into which 
those youngsters svho were experienc- 
ing severe reading disabilities could 
readily l>e discarded. Suddenly the in- 
cidence of brain damage or delay in 
niaturation of iinportant functions in= 
creased sharpl3% 

WMiat is the nn^\v^er to this dilenima ? 
Are the specialists in each field forever 
restricted to viewing .the problen of 
reading disability through their own 
window of specialiKaUbn ? ITow can 
the classroom teacher be expected to 
recoiicile these controversial and often 
contradictory views froni the very '*qk- 
jjerts" wlio are supposed to be offering 
them clarification of issues? 

The strides %vhicli have 1)een made 
in medicine, psychiatry, psychology, 
neurology, and education should ^con- 
tribute greatly to the :iuiderstanding of 
learning, in generah rind reading, more 
specifically. One must learn to utilise 
his nesvly-acquired information more 
objectively^ to fit it into some form of 
dynamic conceptual framework/ and, 
most iiiiportant of all^ to apply that 
knowledge always to the "whole 
chiUk" 

The concept of the "whole child"' is 
one whicli all are inclined to accept * so 
mtich so that is has almost become 
a cliche. Yet at times it appears 
that one gives lip service to this con- 
cept without truly being cognisant of 
all its ramifications. One should never 
forget that the child is a physical or- 
ganism functioning in a social environ- 
ment in a psychological manner. 
Readingi being a complex process^ 
may involve any or all of these aspects/ 
with cause and effect being closely hi- 
terwoven. It is not justifiable, thenj 
to think of the child as an "organic 
case'* or as an "emotional case" or 
even as one with a -*develppmental 
lag*" In every child there Is always 
some interaction of functional and or- 
ganic factors ; if one is truly to be con- 
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cenied with the ''whole child," one 
should be alerted to the multjph'city of 
factors operating on that chikL Even 
more important, attention should he 
focused Oil the coping ability of that 
cliild in the learning situation. In the 
last analysis, the classroom teacher 
tnust deal with the child as she sees 
him. It is certainly true that the 
teacher should be aware of the nianv 
l^sychological influenceg on the child, 
Init It is not necessarj^ for the teacher 
to be given an ultimate diagnosis of the 
chikh The teacher shoidd have a clear 
description of the chikri functioning, 
his strengths and his weakneBses, his 
coping techniques, and, most important 
of alb what niigbt be most effective in 
teaching him. 

With this information the good 
teacher should then have the "freedom 
to fail!" That is, she shoiild have this 
knowledge on her aidei but not be so 
restricted or afrnid of it that she is 
bogged down by a fear of doing irrep= 
arable harni by attempting different 
procedures with the. yoiuigster. For 
example, an experienced teacher at the 
Institiite for Learning was asked when 
Hhe woidd use a Uinesthetic procedure 
with a child. Without hesitation, she 
rejDlied that she would initially begin 
with this method. Her major crite- 
rion was whether the child accepted 
this method, seemed comfortable with 
it, and demonstrated success. Although 
this teacher had a tremendous amount 
of information regarding this chikrs 
neurological and psychological status^ 
it is important hergp in the last analysis, 
that her real focus of attention was on 
his anxiefy leveL 

One way to avoid the organicity-en- 
vironmeiit controversy and to allow 
the teacher to focus on the -"whole 
child'' is to center attention on the ego 
functioning of the youngster. The very 
basic functions of the developing per- 
.sonality are referred to as the func- 
tions of the developing ego* The ego, 
in a sense, is a hypothetical construct 
allowing one to deal with the interac- 
tion of functional and organic factors 
O in a dynamic manner. The ego is 
ERJC really synonomous witli the 'Hvhole 
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child" ; all of the cgo'^ functions play a 
crucial role in the individuars adapta- 
tinns to the learning situation. When 
one talks about the ego, he is talking 
about both the neurological and pBy- 
chological childj each aspect being in- 
extricably intersvoven with the other. 
M^hus the egcrs functions include per- 
ception, memory, concept formation, 
motilitss cognition* thinking, integra- 
tipn, association, language formation, 
po s 1 1 K ) n e m en t of g rat i fica t i o n , real i ty 
testing, and synthesis. These are not 
just neurolbgical or ]3S3 chological con- 
cepts : they are both influenced by and 
iufluencing each other. Tn short, the ego 
is the chikh a ]3hysical entity, interact- 
ing with his environment and his own 
ideas and feelings. Anything wliich 
interferes with the development of the 
ego and any of its functions will un- 
doubtedly influence tiie child's ability 
to learn to read. 

Di.Hturbances in the organic 

^ubsEratum of the cgo^ — 
tlie central nervous system 

When a child has snfTered actual 
braiiV damage either pranatally, perina- 
tally, or postnatally, it means simply 
that he is born with a defect in the very 
matrix of the crucia) organ of learn- 
ing, the brain, and its sensory and 
motor systems. Since the foundation 
of the ego is the central nervotis sys- 
tem, there are immediately two. strikes 
against this person*s development of 
nornial ego functions. In other words^ 
the defect to the central nervous sys- 
tem niakes it extremely difficult for the 
child to developj through growth and 
exjjerience/ the primary apparatuses of 
the ego; namely, such basic skills as 
perception, concept formation^ and Ian- 
guagep These deficiencies, in turnj in- 
terfere with the child's ability, to niter- 
act with his environment in an adap- 
tive matiner, and, for that nmtterj for 
the environment to perceive him in the 
normal fasliion. Thus, as he grows 
older and there is subsequent disrup- 
tion to later ego functions, he develops 
a sense of impotence and of being 
someone who **cannot'' rather than 
someone who 'xan," In a very real 
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sensa, this child is defeated before ho 
ever starts school He feels so defec- 
tive and inadequate that even the 
slightest challenge appears quite over- 
wlielming to him, Furtherniore^ he 
senses that he is a disappointment to 
his parents, particularly to the mother 
who almost inevitably must respond 
clifTerently to him than she wotild to a 
normal offsprings the wished-for exten- 
sion of herself. If, as part of the total 
syndroniej motility is inadequate^ the 
child is fiirther robbed of the gratifica- 
tfon of mastering new functions^ a^itu- 
ation which then interferes even more 
with the development of a sense of 
self-esteem. 

It is not at all unusual for a child 
with this early deficiency in ego devel- 
opment to make some form of minimal 
adjustment to a kindergarten situation 
where the demands imposed on him 
are not too severe. How^ever^ his en- 
trance into the first grade, where even 
Uiild academic standards are imposed^ 
may change the picture radically. 
This situation may be the first in 
which the deficient ego functioni are 
found. The child now begins to show 
many of the symptoms which are 
usually associated with brain damage. 
He is hyperdistractible, hyperactive^ 
and disinhibited ; lie shows a con- 
siderable degree of imptilsiveness. 
The defect in his ego mechanism does 
not give him the capacity to inhibit or 
redirect his impulses or to develop so- 
cial coiitror of them. He is driven to 

! such behavior as boisterous talking, 

shouta, uncontrolled laughter, and 

I striking other children. He is highly 

nnrcissistic and evidences what aptly 
could be described as dependent des- 
potism/' Because of the high degree 
of narcisiisni| he is extremely hostile. 
The hostility also represents the nar- 

' ' ' cisiistic attempt to control — the mean- 
ing of dependent despotism. 

Hovvever, all of these symptoms 
mustp at all tinieSj be related to the de- 
ficiencies in normal ego development. 
It has never been proved that hyperac- 
tivity or distractibility are related to 
Q , defective neural transmission or spe- 

lERJC cific brain cell malfunction. All of the 



foregoing symptoms represent the 
ego's method of defending the rest of 
the personaUty from awareness of its 
defects. Thus, the role of the teacher, 
particularly the first grade teacher^ be- 
comes of great significance in deter- 
mining the degree to which the child 
will be crippled by the interference to 
the development of ego fuiictions. 
Many children begin school with ho- 
called cerebral dysfunction but never 
evidence the usual symptoms asso- 
ciated with this category simply be- 
cause of the kind of interpersonal rela- 
tionship established, betsveen the 
teacher and chikL This relationship 
can go a long way to foster ego de%'el- 
opment and compensate for some of 
the traumatic influences having oc- 
curred earlier. 

Sometimes tlie brain-damaged child 
gets by in the earliest grades through 
his capacity for rote memory work in 
arithmetic and spelling, A large per- 
cent of these youngsters do not exhibit 
word recognition difficulties per sc. 
Many of them are able to *-read** 
words quite welk Even a cursory 
check of their understanding of selec- 
tions reveals that they are seriously 
handicapped because of their inability 
to engage in active niental manipula- 
tioni to see relationshipSj and to do 
real conceptual thinking. On intelli- 
gence measures^ most characteris- 
tically, this kind of child will achieve 
much higher scores on verbal than on 
nonverbal tests. An analysis of his re- 
sponses reveals again that the defi- 
ciency in the nonverbal area is attrib- 
utable to the basic deficiency in ego 
functions. Whenever the child must 
actively hivolve himself in a situation 
and attempt to manipulate a problem 
to a successful solutionj he experiences 
difficulty. All in alh it Is most essen- 
tial to keep in mhid that he is crippled 
not bwaust of the damaged neural tis- 
sue but rather because of the lack of 
development of specific ago functions 
at the time they would ordinarily have 
developed, Thus, any effort on the 
part of the teacher to foster ego devel« 
opmcnt may have beneficial results, 
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Maturational and devalopmant 
disturbancei 

Assuniiiig that the basic organic en- 
dowment is adequate, disturbances can 
arige from some interfertfnce with or 
delay in ^the maturation or develop- 
nient of the apparatus and its f unc- 
tioiiM, which are necessary for formal 
acadeniic learning, Certainly there are 
sonie children whOj for one reason or 
another, are not prepared for formal 
learning at the usual age in our cul- 
ture, It must be emphasized that just 
hecause a neurological or biological 
difficulty exists in a child, it does not 
necessarily indicate that the child will 
develop a serious learning problem. It 
may very well be that hi order for a 
youngster to develop into a so-called 
remedial type caBe, he must have this 
predisposition; but simply because the 
tendency is present^ it does not mean 
tliat he must develop the disorder. 

Most teachers today recognise the 
fact that some children are maturation- 
ally unprepared for learning to read 
when they are first introduced to the 
printed symboL A small percent of 
these children may not have fully nias- 
tered certain ego functions which are 
Imsic to reading. These functions in- 
clude perception^ concept formation, 
nndj specifically in the reading area, 
associative learning ability. This kind 
of child experiences real difficulty in 
the association of common experiences 
and the symbols (words) v^hich repre- 
sent them. Since readjngj in the last 
analysiSj is a process of association; 
difficulty in this area presents a major 
problem for this student. He tends to 
have less difficulty in association when 
both the visual and auditory sensory 
pathways are involved as compared to 
the niaking of strictly visual associa- 
tions, In other wordsi he is better able 
to associate when he is using both the 
visual and auditory sensory mecha- 
nisms. He also often shows a disturb- 
ance in concept formation and abstract 
function. He evidences definite inter- 
ferences In niemory span. As opposed 
to many neurotic children who also 
evidence interferenca in attention span^ 
tile remedial child does not have the 



ability to summon up the resources 
within himself to force attention ; that 
is, he cannot concentrate* 

When this child is initiated into 
reading at a time when his ego defi- 
ciencies do not alln%v him to profit 
from the normal methods of teaching 
reading, he alniost inevitably expcn- 
ences failure. It is no wonder tliat a 
,^econdary emotional prohlem niay then 
ensue W'ith great discouragement on 
the part of the child and a negative at- 
titude toward reading. 

This negative attitude may account 
for many of the symptoms which are 
associated with the remedial child. It 
is no mere coincidence that this kind of 
child has difficulty with concentration 
in dealing with only wordlike or 
school-like material. The memory 
span of these children/ when dealing 
with visual objects rather than letters, 
is quite superior. Their ability to 
make visual-visual associations is niore 
than adequate when the stimuli are 
geometric rather than wordlike. It 
true that they most characteristically 
show superior achievement on the non- 
verbal area of an intelligence test as 
conipared to their achievement on the 
verbal area. NeverthelesSj an analysis 
of their responses indicates that their 
poor performance in the verbal area is 
directly attributable to inability to con- 
centrate on abstract stimuli. Concen- 
tration on concrete stimuli is superior 
even to achieving readers. 

Implications for education 

The implications of the foregoing to 
the classroom teacher are quite evi- 
dent. If the child can be "^picked up" 
before the negative attitude toward 
reading develops j a great deal of trou^ 
ble will be avoided. Unfortunately, 
surefire devices and techniques to rec- 
ognise the remedial child do not yet 
exist until he demonstrates the symp- 
toms which represent adverse atti- 
tudes. Thus, the teacher is often left 
with the responiibility of attempting 
certain techniquei which mayi artifi- 
cially at least, help the child to concen- 
trate. Certain reiriforcement tech- 
niques to aid word recognition, siich m 
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the kinesthatic approach, may be help- 
ful and important especially in the 
early stages of working with tlie renie=- 
dial child. These techniques often 
work probably not because of teaching 
other areas of the brain to take over 
the fiinction of the damaged area, as 
lias often been suggested, but because 
the techniques aid in the developnient 
of more adequate ego functioning. 
the child is given a new technique for 
the recognition of words^ he begins to 
develop a greater degree of confidence 
in himself. With this increased confi- 
denca^ there is lass refusal of tasks^ and 
fewer evasive devices are used as the 
child*s narcissism is not so threatened 
as it was before. 

Conclusion 

In this brief discussion the remarks 
on ego functioning and learning have 
been limited to two areas of difficulty. 
Much could be written about current 
environmenta! disturbances or the 
ego*s reactions to adverse influences 
from the outer world, A holistic ap- 
proach must be taken to .the under- 
standing of the child in serious reading 
difficulty. An underitanding of the 
nature of ego functioning and its effect 
on learning ability and coping behavior 
gives the teacher specific clues as to 
how he ahoiild handle this type child in 
the classroom/ If the whole child'" is 
constantly kept in mind| if one does 
not become lost in a myriad of conflict- 
ing terniinology and concepttial orieii'- 
tationsi and if one has the freedom to 
use experience and intuition to try even 
controversial approacheSj then a better 
understanding of all of the neurological 
and psychological influences involved 
will be had. 

Neurological Research 
Relevan t to Reading 

John Ispm 
Universify of Oregon Medical School 

AN IMPORTANT AREA of interest to 
O icherg, pediatriciani, and neurologists 

^^j^ that of neurological growth and de- 

""™1^1opnient. . 



The failure to establish preferential 
use of eye or hand, or establishment of 
preferred eye and hand on opposite 
sides of the body, has been considered 
evidence of incomplete or mixed cere- 
bral doniinance and implicated as caus- 
ally related to reading disability by 
some authors. Studies by Belmont 
and IBirch (2) have shown that the es- 
tablishment of laterality preference is a 
function of age. Incidentallys this 
preference may change from side-to- 
side in early years and not be complete 
until age 11 or 12. Of course, in some 
adults with no reading problems it may 
never be established. The background 
of establishment of laterality prefer- 
ence as a function of age must be pres- 
ent in order to assess significance of 
laterality preference^ or its lack, iti a 
given child with reading disability. 

Belmont and Birch (2)j Rosen- 
berger (JP), and Silver and Hagin 
(21) failed to find a significant* in- 
crease in the incidence of incomplete 
or crossed laterality preference in poor j 
as opposed to good, readers. 

Laterality awareness—the ability to 
identify correctly right and left on 
one's bodyi on another person, or in 
extracorporeal space— is also a devel- 
opmental , phenomenon. These several 
subfunctions first appear in most nor- 
mal children at fairly closely defined 
age ranges. Birch and Belmont: (2) 
and others have indicated the ages at 
which these various subfunctions "ma- 
ture** in normal children. In general, 
recognition of right and left on oiie^s 
own body is seen in most children 
around the middle of the first decade 
of Ufe, and ability to perform the most 
difficult task — right and left ordering 
of several objects in extracorporeal 
space— is accomplished lata in the firsts 
or early hi the second, decade of life. 
Birch and Belmont (2) and Rosen- 
berger (19) find that there is a signifi- 
cantly increased incidence of defective 
laterality awareness in poor readers* 

In mteresting contrast, Alexander 
and Money (I) find in patients with 
Turner*s syndrome a cytogenetic dis- 
order with disordered development of 
primary and secondary sex chriracter= 
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istics, deficit of form perception and of 

directional sense, and easentiallv nor- 
mal rending- skill. 

Another area sliowing developmen- 
tal change with age is that of " asso- 
ciated movements in one hand which 
mimic those of the other hand per- 
forming a task — so called mirror 
movements. Normal patterns of de- 
velopment presented by Fog (d) of 
Denniark show that 90 percent of fi ve- 
to six-year-old and 10 percent of foiir= 
teen- to sixteen-year old normal chil= 
dren exhibit such movements. The 
frequency of occurrence ifi Infiuenced 
by the emotional and physical state of 
the children and the nature and rela- 
tive difficulty of task, 

Annther kind of movement which 
has attracted attention is that of chor- 
eiform movements, svhich when cotipled 
with reading disability have been 
termed tlie clwrcijorm syndrome by 
Prechtl and Stemmer {IS), 

Stenimer (2J) by herself, and Rat- 
ter, Graham and Birch {20), in more 
recent years, have studied larger num- 
bers of children with and without 
readnig disability and find no signifi- 
cant association between choreiform 
niovements and reading disabilit}'. 

Another group with prominent 
motor signs are those described by 
Gubbay, Ellis, Walton, and Court (P). 
They described a curious group of 
clnldren with a high incidence of left- 
handedness, right-left disorientation 
crossed laterality, poor handwriting, 
speech defects, constructional apraxia, 
squint, abnornial electroencephalogram, 
mability to dress self even in second 
decade of life, and other findings some- 
times considered indicative of central 
nervous system pathoiogy and signifi- 
cantly nssociated with reading dis- 
ability. Of interest is the fact that some 
of these chiklren had no difificulty with 
reading and only six of the tv/enty-one 

patients reported had serious reading 
disability. 

Cerebral dominance 

^ The concept of cerebral dominance 
pn ipcl of diiSturLances of it has been con- 
^^lered by some to be importantly re- 
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lated to reading disability. Over many 
years observations on this problem 
have been made at the Montreal Neu- 
rological Institute. Some of these ol)- 
servations have been recently sumar- 
mcA by Mxhmr ct al {IT) . 

The individuals studied and upon 
whom the observations have been 
made are those who* have a focal sei- 
zure disorder which is presumed, after 
extensive neurological evaluation, to be 
susceptible to surgical treatment. An 
iniportant feature of this evaluation is 
the determination of the cerebral hemi- 
sphere doininant for speech. To this 
end, the Wada test is performed. This 
test consists of the injection of sodium 
amytal into, first, one carotid artery 
and then the other. The purpose o'f 
the test is to determine whethe.*- the in- 
jection of amytal is followed by tran= 
sient aphasia. The injection of amytal 
into the carotid artery supplying the 
.speech-dominant side will produce the 
transient, but profound, loss of speech. 
In assessing the results obtained with 
this procedure, it is important to real- 
ise that this js a highly selective popu= 
laiion. Each individual in it already 
has a clearly established expression of 
central nervous system disfunction, 
namely, a seizure disorder. 

The speech center was on the left 
side of the brain in 90 percent and in 
the right side in 10 percent of right- 
handed individuals. There was no bi- 
lateral representation of speech in 
right-handed individuals. 

The assessment of the Wada test in 
left-handed or ambidextrous individ- 
uals must take into account whether 
or not there is a history of early brain 
damage. The speech center was located 
on the left side of the brain in 64 per- 
cent, on the right in 20 percent, and bi- 
laterally represented in 16 percent of 
left-handed or ambidextrous individ- 
aia with no history of early brain dam- 
tige. Speech was on the riglit side of the 
brnin in 67 percent, on the left side in 
22 percent, and was bilaterally repre- 
sented in 1 1 percent of left-handed or 
ambidextrous individuals with a his- 
tory of early brain damage, 

These observations confirm the hy- 
pothesis derived from clinical obser- 
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vation that the cerebral organiF^ation of 
langiiage is less pradictable in a laft- 
handed or ambidextrous individual 
than in a right-handed one. In ten in- 
slances with bilateral representation of 
speech none ware right=handed. This 
findiiipf lends Btipport to the notion that 
Individuals with left-handed tendencies 
show less clearly cut unilateral hemi- 
spheric localization of language than 
do right-handed individuals. 

Thasa observations are^ to a degree, 
to be expected in the light of knowl- 
edge of cerebral function and language 
vocalization. Of particular interest to 
educators, especially in the light of the 
eni]3hasii upon so-called brain damage 
and its affect upon speech localimtion 
and one*s concept of laterality, is the 
observation that in individuals with a 
history of unequivocal left-brain in= 
jury, speech may still reside in the left 
side of the brain and has not been 
transferred to the opposite side of the 
brain. 

Related observations were reached 
by Efron (5), who examined the hy- 
jiotlieiis that tempDral diicrimination 
is inade in the hemisphare dominant 
for speech. His observations supportp 
^ but do not establish, this hypothesis. 
The resiilts of his experiments suggest 
that conscious comparison of the time 
of occurrence of two sensory stimuli 
(closely related in time) require the 
use of the hemisphere dominant for 
language.' Sensory mesiages which 
carry information as to time of occur- 
rence and are received by the non- 
dominant hemisphere are transferred 
to the dominant hemisphere over a 
longer pathway than tlie one directly 
to the dominant hemisphere* 

The hemisphare dominant for com- 
parison of time of occurrence is the left 
in almost all right-handed arid most 
left-handed adults. The right hemi" 
sphere is dominant in this sense for a 
few left-handad people. 

This study, and one with aphasic 
adults (^), iuggesti that '-much of the 
eonsignment of higher 'functions to the 
Q^'ominant hemisphere will be diicarded 
ERXC^*h recognition that regardiess of 
™™lhere the actuai centers are located^ 



many functions will appear to be in the 
dominant hemisphere simply because* 
to become conscious, the phenoniena 
must submit to this hemisphere's ^tem- 
poral analysis/ " 

Kimura has suggested that the ear 
opposite the hemisphere dominant for 
speech is the better, or more efficient, 
ear for hearing verbal material {10, 
Jl)\ the ear on the same side as the 
hemisphere dominant for speech is 
more efficient in recogni^.ing snatches 
of melody (12). 

These citations illustrate that ''cere- 
brai dominance'' is as "cerebral domi- 
nance** does. They do not directly re- 
late reading disability to cerebral dom- 
inance but indicate its complexity and 
clearly indicate the need for caution in 
any explanation of reading disability 
which oversimplifies the concept of 
cerebral dominance* 

Silver and Hagin (21) are currently 
utilising Schiidar^s extension test as a 
primary niaasure of cerebral domi- 
iiance. This test consists of asking the 
child to extend his armSi with fingers 
spread, while his eyes are closed. 
Usually one hand tends to be slightly 
higher than the other. The higher 
hand corresponds to the hand used for 
writing. If the hand opposite the hand 
used for writing is higher or if both 
hands are held at the same level, tlie 
test result is considered abnormab 
They found that 90 percent of children 
with reading disability have either rel- 
ative elevation of the arm opposite that 
used for writing or relative elevation 
of neither arm. Conversely, 95 per- 
cent of children who have an abnormal 
extension test have a reading disabil- 
ity. This is an interesting observation 
using an amazingly iimple clinical tooh 
It will prove of great value in diagno- 
^ sis if the findings are replicated by oth- 
ers^ 

"Split-brain" syndrome 

Another avenue offering iniight into 
the nature of cerebral dominance is 
that of the so-called '*ipHt brain** syn- 
drome. The writings of GaEzaniga, 
Bogen and Sperry (F, 22) and Ges- 
chwind (8) are particularly valuable. 
In brief* the individuals studied were 
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those in whom anatomical connections 
Isetween the two cerebral hemispheres 
have l}een surgically intcrriiptocL 
Obviously^ these are individimls with 
some medical disorder which resulted 
in the surgery and are, therefore, not 
an unsolectcd population. 

The number of humaii heing.^ avail- 
able for study is neCMSarily limited ; 
hut the results suggest that, perform^ 
ances in which the visual inflow was to 
one iiemisphere only, the required re- 
sponse involving only the hand con- 
trolled by the hemisphere, were little 
afTected, Hesponses requiring inter- 
action or direct rouperation between 
the two hemispheres are seriously dis- 
ruj3ted. 

Activities involving speech and writ- 
ing were well preserved to the extent 
that they could be governed from the 
left heniisphcre. It was clear that vis- 
ual information was not transferred 
from o'ne hemisphere to the other, 

Ga^zaniga et al (7) concluded that 
iQcalization of other functions in the 
human cerebral cortex can be tenta- 
tively located, as follows : 

Tn the minor (usually right) hemi- 
sphere : 

1, Conception of extra-personal spa- 
tial relations 

2, Recognition of faces 

3, Hearing nonverbal sounds; i.e., 
clicks or music 

4, Performance of block design test 

5, May be able to match and com- 
prehend written with spoken 
words, using only this hemi- 
sphere. 

In the major (usually left) hemi^ 
sphere: match (but not reproduce) 
patterns of blocks. 

Investigators at the Veteran's Ad- 
tninistration Hospital (3) in Boston 
suggest that lateral specializatidn may 
lie more in motor or executive than the 
seiiiory-perceptual component of per- 
forniance. 
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Sequandng 
The terni refers to the serial order 



or spatio-temporal array of letters in 
words atid words in a sentence. 

Le Cours and Twitchell (i3) pre- 
sented^ conclusions drawn from the 
analysis of spelling errors in intelligent 
and educated adults with reading disa- 
bility, A high jierccnt of the errors 
were attributed *'to one or several of 
the following mechanisms: I) addi- 
tion : for example, several becomes 
serveral; 2) deletion: for example, eU 
derly becomes eldery; 3) substitution, 
fur example, niidnight becomes mig- 
night and 4) inversion : for example, 
jiresence becomes presenec," Le 
Cours (14) stiggested that the pho- 
netic structure of words can occasion- 
ally reinforce these errors and that a 
common denominator in all four types 
of errors is the presence of pairs of 
identical letters in a word, 

MacNeilage (16) reached a similar 
conclusion in analysis of typing errors. 
He ])ostulated that one of the determi- 
nants of language output is a '*pro- 
= graming mechanism-* which deter- 
mines the order of units, that which 
will be an integrated sequence and that 
which will not be. It is speculated 
that "the i}rogramcr activates, to vary- 
ing degrees, a number of units stretch- 
ing some distance ahead of the cur- 
rent response in time." The programer 
can be **confused'' by the occurrence 
of two identical commands at about 
tiie same time: i.e,, identical letters in 
a word. The jirogranier displuces or 
]3OSt]30neH one of the commandsi pro- 
ducing a spelling error, 

Rosenberger (19) concluded that 
inability to place letters in proper se- 
cjuence in words is of major signifi- 
cance in poor reading/^ This Is a 
distinction other than the inability to 
recognize the individual letters in a 
word or inability to learn the "mean- 
iiig" of u word. 

Kqlers and Kat^hian (13) feached 
similar conclusions from analysis of 
Home iiidividuals* responser to identifi- 
cation of letters in certain words/ The 
letters were presentedi tachistoscop- 
ically, in ierial order corresponding 
to the left-to-right sequence in which 
they occur when tliu particular word is 
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written. The authors suggest tlint 
there is an "ordering operator'- ( Mac- 
Neilage'g **programiiig mechanisni'" ?) 
ill the %isuril perceptunl system which 
is aware of the teinpornl nrraj^ of let- 
ters in a word before each member of 
the array is correctly IdentifiecL That 
is, the number of letters in a worcl in 
correctly counted l)ut the pluceiiient of 
one or more letters, hi left-to-right se- 
quence, may be incorrect. 
- Tn siininiary, two areas of develoj)- 
mental ncuvology and two of, perhnp.?, 
broader application have been pre- 
sented. The former two areas indicate 
clearly that 1) assessment or a given 
child's neLirological developinent must 
take account of the extraordinary vari- 
ation in rate and degree of develop- 
ment of functions germane to reading 
achievement; aiid 2) the significaiice 
of presumably abnormal nein^ological 
signs found in a child with reading dis- 
ability must be compared with their 
frequency of occurrence in a normal or 
unselected population of age-peers. 
The latter areas hidicate 1) the com- 
plexity of the concept of cerebral dom- 
inance is currently probably most 
accurately defined in operational terms 
and may implement understanding of 
reading disability; and 2) the concept 
of "seqtiencing" or spatio-temporal 
organisation of language input and 
output is in an interesting stage of de- 
velopment and may contriljute to un- 
derstanding of readings ordered or dis- 
ordered. 
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A Clinic Team Approach 
to Reading Problems; 
Role oE the Neurologist 

Leon J, Wuitbkui. ' 
University of Californiri. 
Schoor of Medicine 

IN THIS PAST FEW YEARS many leading 
neurologists have beconie increasingly 
aware of the responsibiHtieg of neurol- 
ogy in the entire field of learning dis- 
orders (26), Particular concern has 
been j^hown toward the problem of 
specific langiiage disabilities— develop- 
inental clyslexia and related conditions 

Thege BiDCcific langimge disabilities 
have a high potential sah^age rate, de- 
pending on early recognition and 
[jroi^er use of known remedial tech- 
niques (34), Conversely, it is increas- 
ingW clear that inadequate ediicatioiml 
and medical attention to these prob- 
lems nearly always has tragic personal 
and socioeconomic impiications . 

Historical background 

The first article in medical literature 
dealing with a specific reading disabil- 
ity appeared in the BHtish Medical 
Joiinia! (2S) in 1896 by Morgan, a 
general practitioner, who wrote: 

Percy F.,— a weH-grown lad, aged^ 
14— is the eldest son of intelHgent par- 
ents, the sscQiid child of a family of 
seven. He hai always been a bright and 
imelligent boy, quick at games and in 
no way inferior to otheri of his age, 

Hii greatest difficulty has been— and 
in now —his inability to learn to read. 
This inability is reniarkablei and so pro= 
nounced/that I have no doubt it is due 
O . to aomo congenital defect. 

He has been at school or under tutori 
since he; was 7 yoari old, and the great- 



est efforts have been made to teach him 
to read, but in spite of this laborious 
and perBiitcnt training, he can only with 
difficulty spell out words of one syl- 
lable , , . 

He seems to have no power of pre- 
serviiig and storiiig up the visual im- 
prcision produced by words^ — hence the 
words, thoug^h seen, have no signifi- 
cance for him. His visual niGmory for 
words is defective or absent; which is 
equivalent to saying that he is what 
Kiissniaul has termed 'word blind' . , , 

Cases of word blindness are always 
interesting^ and this case is. I think, 
particularly so. It is unique, so far as I 
know, in that ft follows no injury or 
illness, hut Is evidently congemtal/ and 
due mo.^t probably to defective develop- . 
ment of that regloii of the brain, disease 
of which in adults produces practically 
the same symptoms^ — that is, the left 
angidar gyrus, 

I may add that the boy is bright and 
of average intelligence in conversation, 
His eyes are nornial, there is no heniN 
anopsia, and his eyesight Is good. The 
schoolmaster who has taught him for 
some years says that he would be the 
smartest lad in the school if the Instriic- 
tion were entireiy ofaL It will be inter- 
esting to see what effect further training 
will have on his condition. 

In 1917 Hinshehvood, a Scotch 
ojjhthalmologisti published the .first 
nionograph on Congcniial Word 
Blindness {23) , reviewing hiB personal 
series of 31 ca^es which he had col- 
lected over a period of nearly twenty 
years. Hinshehvood apparently re- 
garded this as a relatively iinconnnon 
hereditary conclitionj which he defined 
as **a congenital defect occurring in 
children with othersvige normal and 
inidainaged lirains, characterip^ed liy a 
difficulty in learning to read m great 
that it is manifestly due to a pathologi- 
cal condition and where the attempts 
to teach the child by ordinary methods 
have completely falled'v (2/ i40) , 

The firat neurologist to make a long 
and careful study of this and relatecl 
disorders was an American, Samiiel T. 
Orton. His classic nionograph, Rmd^ 
incj, VVriting, and Speech Problems hi 
Chi/drOH (SO), first published in 1937, 
is still in print, due to the efforts of the , 
Orton Society, 

Orton emphasi/,ed the relationship 
of reading disabiHty to other develop- 
mental language diiorderS| such as 
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congenital dyspraxia or clumsinass^ 
iiiirror writings severe spelling difficul- 
ties,^ and ambiguous or confused hand- 
edness. Unfortunately^ his views on 
the role of cerebral dominance have 
been subjected to considerable misin- 
terpretation and distortion. Many of 
Orton's concepts and formulation^^ 
have only recently, after 30 years of 
relative neglect^ come into, recognition 
as providing a solid foundation for the 
diagnosis and treatment of these cases. 

Following Orton*s work many neii- 
rologists, as well as workers in other 
disciplines^ have contributed to a better 
understanding of the specific language 
disabilities. In this country^ Schilder 
( J5) and Bender (1) drew attention 
to the disturbance in gestalt function in 
developmental dyslexia and the con- 
cept of an accompanying lag in cere- 
bral maturation, which nmy result 
either from hereditary factors or ac- 
quired cerebral dysfiniction. 

The important contributions by 
Scandinavian workers should be 
noted, particularly those of Skyds- 
gaard Hallgren (IP), and Her- 

mann (20) f who made extensive clini- 
cal studies of hereditary factors in 
dyslexia. The studies of Kawi and 
Pasamanick (22) in the United States 
have shown the important role of com-^ 
plications of pregnancy, births and early 
postnatal life in the later development 
of reading disability as "*a component 
in the continuum of reproductive cas- 
. ualty." 

During the past few years considera- 
ble attention has been given to the de- 
velopment of mora refined techniques 
for neurologic examination of children. 
Several recent studies j such a's those of 
Cohn (7), Clenimens (^)* Clements 
and Peters (d), and Silver and HagUi 
(36) have described various equivocal 
or "soft" neurological signs which may 
be of diagnostic value in a more de- 
tailed or expanded neurologic exami- 
nation than is usually carried out. 
The recent availability in English of 
^^^e multiphasic studies of higher corti- 
ERJcI functions by Luria (^J), the Rus- 
H™«iin neuropsychologist, has provided 



additional material which may broaden 
the scope of the clinical, examination. 

At a number of research centers 
work has been in progress in the at- 
tempt to standardize some of these 
equivocal techniques. Of particular 
value have been the studies of Fog and 
Fog (J3) on abnormnl associated 
movements^ Walton and his colleagues 
(3S, IS) on the clumsy ehild^ Berges 
and Lezine (J) on the imitation of 
gestures, Kinshourne and Warrington 
(23, 24) on finger agnosia^ and Paine 
(31) on minor or borderhjie cerebral 
palsiy syndronies. 

The concept of "minimal cerebral 
dysfunction" has had wide acceptance 
as a useful neurological diagnostic 
label for a variety of these conditions, 
although the vagueness and lack of 
specificity of . this term are objection- 
able. There is lack of general agree- 
ment on a definition and on suitahtc 
criteria for diagnosis. 

Critchley, formerly dean of the Neu- 
rological Institute of J^ondon and now 
presrdent of the World Federation of 
Neurology, recently published his mon- 
ographj Developmental Dyslexia (8), 
which summarizes the development of 
a suljstantial body of knowledge on the 
neurological aspects of reading dis- 
abilities of children. Critchley's earlier 
delineation of the functioni of the pari- 
etal lobes (P) paved the way for more 
detailed studies of these problems in 
children and provided a strong stim- 
ulus for the expansion of techniques of 
the clinical neurological examination. 

Interdisciplinary team concept 

The pioneer, comprehensive inter- 
disciplinary study by Rabinovitch and 
his colleagues (33) at the University 
of Michigan Medical Center provided 
a practical classification for reading 
disorders: 1) those with frank brain 
damage; 2) those with a subclinical 
neurologic deficit (primary reading re- 
tardation ) ; and 3 ) those with normal 
reading potential but with personality 
or educational handicaps (secondary 
reading retardation) . 

Since the report of this study by the 
Michigan group to the Association for 
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Research in Nervous and Mental Dis- 
ease' in 1954, appreciation of the vahie 
of the team apprfmch for the 'diagnostic 
study and for the formulntion of a 
treatment program for {ndividnal cases 
has increased. The developnicnt of in- 
terdisciplinary teams in a numT)er of 
medicnl centers ha.s, in tiirn^ stniiuUited 
the growing interest hi inedical re- 
search in this field. The teani concej^Jt 
has enij)haHi^ed to the neurologist and 
the psychiatrist the im]inrtance of uti- 
li;^^ng the information ohtaiiied by si)e- 
ciiih'sts in other medical and paramedi= ^ 
cai fieldg for a complete evaluation of 
the functions of tlie nervous systeni in 
children with language disorders. _ 

Cerebral localization and dominance 

According to current concepts, read- 
ing disability must have^ as a minimal 
substrate* a bilateral dysfunctinn or 
nialdevelopment of the. parieto-Dccipital 

- region^ particularly tlie angular gyrus. 
Critchley {10) pointed out that these 
children usually show signs which in- 
dicate a state of cerebral ambilateraU 
ity, implying, at leasts a certain lack of 
maturation. 

Geschwind (JJ) , director of the 
Aphasia Research Center in Boston, 
recently review^ed the various knovvii 
cerebral disconnection syndronies. He 
reemphasiEed the iniportance of w^eak 
or faulty subcortical connecting path- 
ways, as opposed to isolated^ niore 
ptirely cortical lesions in the patho- 
geiieiis of coiigenital as well as ac- 
quired disorders of language. 

The exact role of poorly established 
or confused cerebral dominance in dys- 
leKia is still being debated {29, 2)\ 
The failure to estnbHsh a clearly domi- 

. nant iiemispherej as reflected by hand- 
ednesSp is rather obviously the result 
and not the cause of congenital abnur- 
maUtleg of cerebral dysfunction which 
also express themselves in language 
disabilities, 

Goodglais and Quadfasel (IT) and 
others have demonstrated that the ma- 
jority of peoplcj in the course of learn- 
ing to speak, establish their speech 

, center in the left cerebral hemisphere, 

j to some extent independently of 



whether they are right or left-handed. 
As Brain (^) pointed out, several 
clifTerent nonlinguistic functions, which 
are also important to lcnrning--=such 
as awareness of space, body image, 
ease of calculation, and capacity to 
carry out jiurposive movement— =ap= 
Ijcar to behave indci)cndcntly of one 
another in relatioii to hemisphere dom- 
inance. The left may be the niajor 
hemis])here for some of these functions 
and right, for other functions, both in 
normal individuals and in thone handi- 
capped liy a language disurcler. 

Role of the neurologist 

The neurologist occupies a unique 
position on the interdisciijlinary team. 
Kis detailed knosvledge of the striic- 
ture and functions of the nervous sys- 
teni makes it possible for him to inte- 
grate his findings \vith those of the 
other medical and paramedical mem- 
Ijcrs of the teanr whose examination 
technif[ues provide specialised exten- 
sioiis of the cla.ssie neurologic exami- 
nation:^ 

Tlie neurologist should assist the 
educator and the primary physician, 
iLsuall}^ a general practitioner or pedia- 
trician, in tlie formulation of an indi- 
vidualized treatment program W'hich 
may jticlude recommendations for psy- 
chotherapy, drugs^ and physical and 
occupational therapy as well as a reme- 
dial teaching program (Jd) . 

A ]3rolile of the child's sensory, 
motor, and perceptual capacitieH wdl I 
indicate which input systems are most 
intact and available for learnings as 
svell as the weak functions which need 
sunpf>^t and development. The over- 
em]3hasis on a single remedial tech- 
nique, siich as the exclusive use of a 
lihonetic or kinesthetic method^ is to be 
deplored because of the potential emo- 
tional damage to children whose per- 
ceptual defects make the particular ap- 
proach inappropriate {27). Any 
method which may put an excessive 
burden on an individual chikrs vveak- 
CMt input channel is clearly unsound. 

Fronv the neurological standpoint, 
every type of standard therapy which 
may improve the child*s total function- 
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ingj Induciing liiB self-image, should be 
considered in planning an individunl 
treatment program. A variety of valu= 
able therapciitic aids nmy be obtained 
fsom occnpaHoiinl therapists, such as 
desMCes which promote the de\ elop- 
inent of fiiiger sensorj' atid motor skills 
and improved eye-Iiand coordinatinn. 
Physical therapists also may proviclc 
useful tcchiiifjues for the improvement 
of rhythm, Sjseed, and fluency of move- 
ment. 

Many younger children with poor 
motor coordination or percejjtiial dys- 
function would be greatly helped Iw 
better organized developmental read- 
itig- and writinK^readiness programs. 
Another generally neglected but poten- 
tially highly valuable type of ancillary 
a])proach is that of remedial phynical 
education^ Unfortunately^ most public 
school programs do not provide ade- 
tjuate special facilities or attention for 
the more remediable horderlina cases, 
although more intensive help may be 
availalile for those with obvious physi- 
cal liandicaps. 

Various current faddist approaches 
(27) which attempt to affect or alter 
cerebral dominance, or to place heavy 
emj^hasis on orthoptic exercises^ or to 
utilise fegressive motor techniques for 
sensorimotor pattarning, such as 
creeping and crawlingj should gener- 
ally be avoided. These techniqiies, 
piu portedly based on concepts of neu= 
rological fnhctionj generally fail to 
consider fully the complexity of cere- 
l>ral organization involved in language. 
While any treatment which holds 
promise may ba of some apparent 
value because of a placebo effect or the 
total push aspects of a more compli- 
cated program, these approaches may 
also be disastrous for other children 
and their families because of the loss 
of valuable time and the psychological 
and financial burden of an additional 
failure. 

In general, drugs have only a Hni- 
itad place in the treatment of children 
with reading disabilities (39) , In the 
majority of cases drugf v probably 
y Jd not be recommended. How- 
J^^p in children witli occ^^ 



clitiical convulsive seizures the proper 
use of anticonvulsant medications, such 
as phenolmrljitah diphenylhydafUoin 
(Dilantin), and primidone (Myso- 
line)^ may be inHtrumeiital in allowing 
the child to show progress in school. 

A frequently encoimtcred indication 
for drug therapy is the hyperkinetic 
behavior disorder which often accom- 
|5anies and aggravateH developmental 
dyslexia. The hyperkinetic behavior 
syndrome is characterised by general 
motor overactivity, short attention 
span, low tolerance for frustration, 
eniotional liability^ and cyclic variations 
in behavior^ Markedly hyperkinetic 
children may require some effective 
drug therapy before they can properly 
participate in a remedial reading pro- 
gram* 

The most effective drugs for hyper- 
kinetic behavior are the cerebral stimu- 
lant drugSj which often have a para- 
doxical calming action in this condi- 
tion. The amphetamines, methylphen- 
idate (Ritalin), and deanol (Deaner) 
have been found to be highly effective 
in a majority of cases 32). 
Unfortunately, however^ there are a 
few cases in which these drugs fail to 
help. 

In the management of more severely 
disturbed cases of hyperkinetic behav- 
ior several of the phenothiazina group 
of major tranquilizers have been use- 
ful, particularly chlorproniazine 
(Thorazine) J trifiuoperazine (Stela- 
zine)s and fluphenazine (Prolixin^ 
Pennitil) . Other drugs which have 
been used successfully for milder cases 
include diphenhydramine (Benadryr) 
and hydroxyzine (Atarax^ yistaril), 
both minor tranquilizers with anti- 
histamine activity. 

Although they are occaaionally use- 
ful, the ordinary barbiturate sedatives 
—such as phenobarbital, and mild 
tranquilizers with related activity, such 
as meprobanmte (Miltown, Equanil) — 
often have an iindesirable excitatory 
effect and may actually aggravate hy- 
perkitietic behavior, ; 

The neurologist should be a contiii- 
uirtg participant in the nianagement of 
a treatment program invalving the use 
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of drugs. He should also be available 
for consultation when basic changes are 
Ijeing plannctl for the other aspects of 
a retiiedial program. 

There lias been a regrettable tend- 
ency among some niesiibers of the 
medical profes.sion to an attitiide nf 
isulationi^ni toward nienibers of other 
j^rofessionSj including educators. On 
tlie other hand, a similar undesirable 
defect in capacity for free communica- 
tion exists in Bome members of the 
teaching profession. The urgency of 
the need to break down these barriers 
between the professions is clear. 
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Reading — Product of 
Sensory Integrative Processes 

A. Jean^ Avres 
University of Southarn California 

. THE ABILITY to leam to read is a 
highly complex fuiiction of tha central 
nervous system. That function is not 
isolated from other neural pr ocessas^ 
on the contrary^ it is not only con- 
nected with but also is dependent upon 
Q action in many parts of the brain, 
ERXC Every higher cognitive process involv- 
ing the cerebral cbrtek of inan is de- 



pendent initially and ultinrnteiy upon 
le^s coniislex functions involving lower 
neural structures. As one of the 
higlier cognitive fiuictionH, readitig has 
soiiie uf it^ founclations in sensory irUc- 
gration. It h jDroposed that some 
types of reading disal)ility can lie iiti- 
derslood in lernia of disorder of the 
seni^ory integrative proccKges ancT Ihnt 
forniulating the cHsaljiHty in these"^ 
ternis provides a basis fc>r elTective 
ireatrnent of the underlying ' nji^ 

cal dysfunction. One of th 
gaps in knowledge today in i .een 
the niasB of basic research data in neu- 
rology and its application to the child 
who has difficuity laanu'ng to read be= 
cause his brain i$ not functioning nQr= 
mally. 

The proposed thesis is developed in 
three ^teiDs : 1) The manner in which 
tlie operation of the brain is I.3alieved to 
have developed phylogenetically as 
well as ontogenetically wmII hi dis- 
cuHsed at some lengtli, for it is bdieved 
that the effectiveness of remedial meas- 
ures through neurobehavioral methods 
varies in direct ratio to the cHnician'H 
understanding of tlie neural activit)^ in= 
volved. 2) In order to influence sen- 
sory integratioii, there nuist be some 
working hypothe.ies regarding its na- 
ture ; accordingly, some neural mech- 
anisms are postulated with descriptions 
of how they are manifested in children 
and how they niight be related to read- 
ing disability. 3) Laitly, the principles 
of reniediation which have evolved 
from the theory are presented, with a 
few examples of their implementatinn. 

How the brain developed 
the ability to learn to read 

Man's brain has developed over mil- 
lions of years. Everything that oc- 
curred over those years to influence its 
evolution toward a more effective 
structure is in spnie way related to 
each child's individual development. 
In turn, each child's ability to master 
reading, as well as other academic sub- 
jects* is dependent upon his develop- 
ment. 

Helpful ways of looking at the brain 
and its capacity to learn as products of 
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evolutionary clevelnj^ment Imve been 
Hclvfincecl by neurologi.sta such as Hcr= 
rick (6) and Sherrington (/J). Botli 
of these scientists, and othcr.s as welK 
liave attributecl tlie ])hyletic origins of 
the neural structure subserving cogni- 
tion to the primitive sensoriniotnr sys- 
tems. 

1 lie HctiHnry inipulges which seem in 
hiivc playecl a particularly critical role 
in tiie evolution of reacling ability have 
liceti tliose from the iMKly, ix%, soniato- 
sensory, and tlie vestibular apparatus, 
whicli responds to gravity and niotinn. 
Both types of setisory receptors are 
more primal than those for vision and 
ajjpear to be criticnl to the ijhyloge- 
netic and ontogenetic devclnpnient of 
visual pefcoiitioiL The visual and au= 
ditory developniental contributionB to 
reading skill arc niore readily ap]5ar- 
eiit. The integration of sensory input 
cannot be considered separate from the 
motor activity which elicitH most of the 
sensation, which attrilnites nieatiing to 
it, and which assists in its ititegration. 

Sensoriniotor futictioiis of the brain 
raqtiire neural structures for their 
niediation. As these processes becanie 
more complex, additional nervous tis- 
sue was required* As each new struc- 
ture of the ])rain appeared in the 
course of evolution^ it provided acidic 
tionaf rather than stibsfiiutc controL 
it is helpftil to think of both jihyietic 
and ontogenetic deveiopment as cliang- 
ing in degree of complexity* as well as 
in kind. At eacli level of evolutionafy 
development the organism had a suffi- 
ciently well-integrated repertory of 
sensorimotor behavior to enable it to 
adapt successfiilly to the environment. 
Today the cortex is considered the 
highest structiu'e of man's brain, but it 
still is dependent upnii lower neural 
structures for adequate performance. 

At each level of the central nervous 
system thef e are important centers for 
the regulation of behavior : the lower 
the level, the niore simple and exclu- 
sively sensorimotor the function; the 
higher the iev^ij the more coniplex the 
'^«^^nixation and the greater the incor- 
[Jipition of cognitive processes. Luria 
has pfesenteri a lucid account of 



how any activity in any giveii cortical 
area is dei)cndent u]>on lower neural 
structures Init, Hinuillaneously, also is 
dependent u|ion function of the brain 
as a whole, allliougli not equally <le- 
pendent upon all either parts. He be- 
lieves tlint localisation exi.sts to the ex- 
tent that functional nystems are af- 
fected dilTerently Iw k\^ion^ in different 
parts of the cerebral hemispheres. 
Since reading is one of the must cam= 
plcx of man's skills, lau'ia's concejjt of 
eacli system of the brain Iseing respon- 
sihk* for different aspectH of a unified 
whole seems particularly ]iertinent. As 
he states it. interference with one link 
of the Hy.steiii affects the cMid product nf 
the system, Cerel>ral cortical areas 
are considered ''junctions" in tlie dy= 
namic systems. 

Tnterpreted in direct relationship to 
reading disabilities, these concepts sug- 
gest that reading requires more than 
highly integrated activity in a certain 
area of the cortex ; it is^ to a certain' 
extent, de]5endeiU u]Kin"normal func= 
tion in other cortical tmd subcortical 
structures^ iiichiding the diencephalon 
and brain stem. The roinediation of 
reading disability might weil initially 
be directed to integration in these 
lower structures. 

Another principle moderating the 
evolutionary route is intersensory inte- 
gration : the lower the animal on the 
jshyletic scale, the less the quantity of 
intersensory integration a?' ' the poorer 
the ability to assoeiate information 
from one sense w^itli that from another. 
In the evolutionary process^ the Capac- 
ity for intersensory association in- 
creases. Birch and associates (2, 3) 
have directed attention to the impor- 
tance of this process in individual de- 
velopment. In manj much of the cere- 
bral cortex is composed of areas svhich 
integrate information from several sen- 
sory sources. Luria (5) has pointed 
out that these areas are topolbgically 
located to associate function from two 
or more nearby cortical loci. For ex- 
ample, the speech area of the cortex 
evolved topographically next to the 
sensory area for hearing, the motor 
area for the lower face, and the 'ionm- 
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to.st-nHnry aren of the lower face. The 
profhiciion of speech involves all three 
sensnrimotar functions. However, it ^ 
filHO involves other cortical areas, for 
Linia'.s work shows that in mature in- 
flivicliuilg cortical areas outsicle those 
u^^ually desigtiatecl as speech areas inay . 
alHo result in a]>hasia. 

Similarly* RusHell (//) has proposed 
that S|)eec]i mechanisnis may not work 
properh" unless in full comniunica- 
tif>n with other parts of the brain* in- 
cluding the alternate lieniisphere. He 
8Ugpest.s that in order to read, the 
whoie speech territory niunt be operat- 
ing: for the foregoing to occur there 
fnu.st he efficient coinniunication be- 
tween the visuab aiiditory/and somato- 
sensory S3^stems. 

A cImracteHstic of the nervous 
system upon which the entire past^ 
present, and future evolutionary proc- 
is clei>endent is that of plasticity or 
adajitaliility. The capacity to respond 
to the environj ientai deniands and to 
make permanent structural changes re- 
sulting in altered function has enabled i 
man's development into an orgaiL n 
that can reacL It is upon this' capacity 
tliat tlie success of a neurobehavioral 
approach to treatment of learning disa- 
bih'ties rests. The capacity of the 
young hfain^s jjotcntial for reorganisa- 
tion undergirds the assumption that 
central nervous system integration is a 
matter of degree and kind rather than 
of ])resence or absence. The assump- 
tion is also basic to a neurobehavioral 
approach to moflificatioii of the capac- 
ity to learn. 

The abilit> to learn to redd^ theni is 
postulated as the end product of a long 
evolutionary course in which tlie in- 
creased capacity of sensory integration, 
accompanied by the ability to emit an 
adaptive motor response, has furnished 
a critical foundation and is no less es- 
sential ill thi child today. Stated more 
to the point, a successful motor re- 
sponse to several different types of 
sensory input is a necessary but not a 
sufficient condition in the eventual de- 
velopment of the child*s capacity to 
V^r^^ academic work. Elementary 
^l^^»rimotor development, of course, 



must be followed by more complex vis- 
ual and auditory processes, language 
auf! cogniiioii. 

Scnsnry integrative mechnni^^mii 

If the brai!i does operate on the 
ba^is of fimctional systems which in- 
volve many levels and parts of the 
brain and u^liich are relatively separate 
but in some way related to one an= 
other, what is the implication for read- 
ing disabiHly!^ Tt is proposed that 
reading is tlie function of a system 
which directly involves several levels 
of the brain. At this stage of iinder- 
standiiig * neural organization, the 
structures whose cbntributions are 
most easil)^ ol;-erved are thu brain 
stem, dienceiihalon, and cortex. 

Three functional systems involving 
sCMisory integration at these levels are 
]30Stulated to underlie the reading 
process. They tentatively have been 
stntistically identified with further 

understand ig derived from subse- 
quent cliincal practice and basic re- 
search findings. The absence of refer- 
ence to language functions in these 
mechanisms is due to the focus of re- 
search and not the lack of belief in the 
relationship. 

Research literatttre on neural corre- 
lates of reading disability frequenlJy 
points to the involvement of postural 
mechanisms, including ocular and ves- 
tibular connections (cf. 12j 14), and 
some mechanism concerned with inter= 
hemispheral integration. The pattern 
of dysfunction seen in children'^^ith 
learning problems is characterized by 
insufficient inhibition of the primitive 
tonic iieck and labyrinthine reflexes, 
deficiency of eo alibrium reactions^ dif- 
ficulty in movmg the eyes across the 
midline^ inability to coordinate simnl- 
taneous motor activity on the two sides 
of the body, and (tentatively pro- 
posed) defective visual perception of 
the liorizontal sequence of objects in 
space. 

Just V hy these conditions interferp 
with reading is not clear, but it seems 
worth considering the role of a cen^ 
trencepbalic system as ^ proposed by 
Penfield (P), Findings from basic 
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neurolagical resciircli are at Icnnt con- 
si^tent with the cuiicept that sonie hvh- 
tcni lociited in the hmin .^tciii anfl dien= 
ce|)hnlon \^ resi^onsihlc for integrating 
fiinciion, inchtding that of the two 
hcniijpliercs. 

Tiiterheini.splierril integration is coii- 
caivfibly essential to reading for two 
reasons. Biiice the two halves of the 
viHiial lield of each eye go to tlie two 
chlTcrent hcnii^jsheres, interheniiKiilicral 
Jiitegration^ is required to relate the 
tsvo halves. While languay^e functions 
are more highly lateraliKed tlian many 
other sensoriniotor pracesse^, they are 
^till heh'eved to be dependent tipon 
1)tJth heniisi^heres (cf. t?, JJ). 

The rationale iindeflying tlie pro= 
poBed influence of pogtural functions ig 
less easiU^ fornuilat^fd. Since the brain 
Htem is the locale of major integration 
of many pastitral jjroccsseH, it may Ije 
tiiat= it ig in some way connected with 
the centrencephalic system, A further 
jiossihility lies in tlie intimate connec- 
tion between the vestibular and ocular 
systems. 

Praxis, or the ability to program a 
motor act, shows a close relation to 
reading skill even though reading 
wotdd appear to be only distantly re- 
lated to goal-directed movements of the 
body. 15eficits in j^raxis, apraxia or 
dys])raxia. are characterized by poor 
tactile andj less ffequently, kinesthetic 
]}ercei)tion and difficulty in motor 
])lanning. 

Conjecture as to the basis for asso- 
ciatioti between reading disability and 
apraxia helps build a working theory 
to guide treatment. The phylogeneti- 
cally and ontogenetically most recently 
developed structuras of the brain often 
serve the most complex fimctions= 
The most complex operations of ^ the 
lirain arc often the most vulnerable to 
dysfunction* That portion of the fron- 
tar lobes where motor plans are be- 
lieved to " be formed (in connection 
%vith subcortical striictures) not only 
represents both of these conditio »is but 
also is an araa of intersensofy integra- 
tion. Quite similar deductions can be 
about the cortical areas responsi- 
ti^^r reading. It may be that some 



tyjjc of neural dy.sfuiiclion leiidH to af- 
fect both praxis and reiuling ii^ Himt- 
larl>' complex acts rlependent U])nn 
^engory integratioiu Furthernirjre, the 
partial intercle]icndence of diff erent 
iiarts of the cortex on cacli other fa- 
vnrs hypntlicHi/^ing tliat apraxia in it- 
si'U influences reachng iibility. 

Pffiljably the most commonly con= 
sidered ancl obvious sensnry integra- 
tive mechanism subserving rea<ling is 
visual form aiid space perception. The 
meclianism, liowever, quite signifi- 
canth' includes more tlian visual jier- 
ce|ition : it covers tactile and kines- 
ilietic ]5erce])tion of form and space as 
welU The ap]3earance of these three 
dilTerent types of j^erception in associa- 
tion leads to concluding that intersen= 
sory integration is an important e1e= 
mont. The work of Hoid and llein 
(3 ) supports the belief that the so= 
matic sensatioiis which are produced 
during movement contribute impor- 
tantly to the development of visiial 
perception. 

Principles of remediation and 
exampies of procedures 

If the three posttdated sensorj^ inte- 
grative mechanisms are, each related to 
the ultimate jjrocess of reading, then 
reniediation of reading disorders niiglit 
be approached Ijy enhancing the 
efficiency of each mechanism. 

It is assumed that clevelopment of 
the capacity to learn follows an orderly 
set|iience and that treatment of dis- 
atjility can be most effective by taking 
the sequence into consideration. Ac- 
cordinglyj when any of the three in- 
tegrative mechanisms is employed as a 
basis for treatment, those processes 
with the greatest organization at the 
lowest neural levels are emphasized 
first, then tlie next most complex fimc- 
tion, until the remedial treatment fo= 
citses largely on cortically directed ac- 
tivity. Attention is directed to the fact 
that methods are constatitly evolving 
as tlie body of knowledge regarding 
the neural basis of learning gravvS. 

If primitive postural reflexes are 
poorly inhibited, it is logical to initiate 
the manipulation of this sensory inte- 



f?mt!ve nicelinnism by inhibitinc? the 
ronexcs. n he principles propo^^ecl by 
Hobnth and Bobatb (4) provide iv^^ 
projinale rntionnlc* for tho jiroce<hircs. 
HnHically, the metliofl invol^uH cHciting 
in a chihl ii pcigiticin ojiposite to that 
cliaracter iHtic of tlic reflex. Lying 
prone on a ^'hcoo^^t" with head, upper 
tritfik, arniH, nncl egri held up against 
gravily and pushin^^ around the floor 
for fiin help acliieve this objective. 
Fiirtherniore, the prolonged niaintu- 
naiice of posture jirsHsibly activates 
Home of the high tlireshold nuiHele re- 
ce|)tnrH that are intimately involved in 
liostin^al functions. It m tlie opinion of 
Rood iW) that this neurophysiologicnl 
])roce8H ,lIho helps develop control over 
the |>riinitive reflexes. 

When the refle^ ^ ?4 are sufficiently 
integrated into the nervous syteni, the 
cln'krs inner urge for ]:josttiral masterv 
over the gravitational force will almost 
antoniatically involve him in the many 
postural acyustment and balnncing ac= 
tivities which encourage development 
of equilibnum. OcnlovestiI>ular reac= 
tions inevitably are involved in tliis 
renicdial approach through natural 
neurn])hysiologicnl processes. 

The ncKt step in developing integra- 
tion thraugli this neural mechantsni is 
to provide simple sensorimotor activi- 
ties recjuiring integrated sensorimotor 
function of the two sides5 of the body 
simultaneously. Symmetrical or recip- 
rocai motions are more easily mastered 
than are the niore complex ones, 
Kei^hart's (7) chalkboard exercises 
ajjpear to meet a remedial need of this 
t3'pe. 

Although normnli^ation of vestibular 
fiinction:^ and use of considerable ves- 
tibular stinuilation are effective in im- 
proving eye-tracking iiioveinents, it is 
approprmte to involve the eyes in some 
speci/ic horizontal tracking exercises, 
Tjiese movements can be facilitated by 
placin.f the child in the prone position, 
which requires contraction of the neck 
and upper trunk muscles and thereby 
increases proprioceptive flow which 
^"hances normal contraction of the ex- 
gjM(^iocuIar muscles. The mechanism 
HHfflsifflaDhabJy operates through connection 
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of the cranial nerve nuciei over the 
medi^U Inngitudirial fasciculus. 

A final Htep is training in visual per= 
ception of sequence in space through 
simple games, Hopefu!ly. the prior 
cmpliasis on the vestibular and somato- 
sensory integrative procesHcs will have 
prepared the brain for better mastery 
of visual percejjtioii. 

Since the In ;ic problem in motor 
planning involves a disorder of the tac= 
tjle system/it is recommendetl that the 
firKt^ remeclial ^tep with an apraxic 
eotiditioTi is an attempt to norniali^te 
the tactile system through careful ap- 
plication of touch-pi esHure stimuli to 
hands, amis, face, back, and legs. The 
resjKinse of each child muHt "provide 
the guidance for determining the 
method of application, Tf the stinnila= 
tioii feels comfortable to the child, it is 
considered to be integrative. 

With more spatially precise tactile 
information reaching ' the brain, the 
child learns more about his body and 
its environment and how to move in 
relation to both. Activities requiring 
motor planning help alleviate this tyj>e 
of perceptual-motor dysfunction. Ac- 
tivities on a carpeted surface achieve 
the ideal situation of tactile stimulation 
appropriate to the task at hand. 

If certain types of visual perception 
develojj out of association with ves- 
tibular and sonuitosensory input, the 
enhancement of visual perception 
might well begin with improving inte- 
gration^ of these basic sensory modali- 
ties. The method proposed is similar 
to those suggested above, znv.,^ provicl- 
nig sensory input and requiring a 
iuotor response that is dei^endent upon 
organizing the input. The enhance- 
inent of kinesthesia deserves special at- 
tention. Prolonged contraction of pos- 
tural muscles, contraction of muscles 
(such as that required to stabilise an 
anatonucal segment), and joint trac- 
tion and compression are balieved to 
Ije means of increasing discharge from 
the joint receptors that are responsible 
for the sense of kinesthesia* 

Use' of nmnipuiatory toys following 
enhanced somatosensory perception is 
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apprGpriftte to heli) develop visual form 
and space perceptioih 

Concluding atatemenc 

In spite of the wealth of basic re- 
search data on the function of the 
brain, very little is known about how it 
functions an a whole in rebtion to thu 
duvelopnient of perception and learn- 
ing. Since a neurnbehavioral ap- 
proach to reading disabiHty is based on 
hypothesizing the nattire of tlie brain'n 
function, these thoughts are preFiented 
m tentative and part of a constantly 
evolviiig theory which will undergo 
many changes as knowledge unfokls. 
Meaiitiine, its productiveness warrantH 
its use and continued exploration. 
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Sociocultural Influences 
arid Learning Cliannels 

Cynthia P. Diii tbch 
New York UnivtTsity 

Tin^ TOPIC Di' Tins PAi^KR is really 
more in the iinture of a hypothesis 
than an area of fact and interpreULiiotL 
The hypotliesis stated dimply in that 
eti viTfHiiiiental circunistanceH are in- 
flueiitia] in the process of acqinring 
knowledge. This statenient= niuaiiH 
that not only tvJiat one learns l>ut also 
hoiv he iearns it are influenced by the 
aocta] and cnltural conditions iinder 
which he lives. Evidence ha.s accii- 
niulatccl to nhow that whatever portion 
of perceptiial fimetion may be innate, 
^nliHtantial portions are learned or at 
least are modified by experience. The 
kinds of experience which influence 
sj>ecific aspects of perception and the 
way in which they are influential 
sht)tild he con.^ldered. 

First is the question of quantity of 
experience. Animals reared in sen- 
sory isolation do not develop nornial 
BcnBory processes. Similarly, in hnnian 
beings HCiisory isolation produces lack 
or inadecpiacy of parceptnal func- 
tion. Of course^ human beings cannot 
be deHberately reared in conditions of 
sensory isolation, as can be done M-ith 
animals. There are some *^accidents of 
nature/* however, and experinients 
have been done wUh adult subjects ex- 
periencing isolation for varying peri- 
ods of time which have yielded data in 
this area, For example, von Senden 
(5) reported the results of visual test- 
ing with subjects who were blind from 
birth or shortly thereafter but who had 
successful eye operations and subse- 
quently acquired vision. While the 
studies were not so controlled as one 
would wish, the evidence shows that 
thfi people who had these experiences 
had serious visual perceptual deficits; 
In sonie cases,^ depending largely upon 
the age of the subject, fully normal vis- 
vr\ i3erception was never achieved. 



Many of the sulijects had difficulty 
with the function called *'thing con- 
stancy*** a term which refers to the 
ability to see an object as the same ob- 
jects no matter what its orientation in 
space or the angle from which it is 
viewech One of the subjects reported 
l)y von Senden, for exani]>lc, could rec- 
ngnip^e an automobile easily when both 
he and it were on a 1e%'el. That same 
Hubject wlien lookitig out a window 
was not at)Ic to recognise the ob- 
jects he was seeing from the top and 
had to go all the way downstairs to 
satinfy his curiosity about what he was 
seeing: automoljiles parked on - the 
street. Sinnlarly, some of tlie subjects 
did not acquire the ability to recognij^e 
geometric forms suclV as squares and 
triangles visually : the}-, liEcl to count 
the corners of the figures in order to 
designa^v them correctly. 

Ch Liips raised in darkness^ as re- 
ported liy Riesen (5), FJiowed serious 
perce]5tual deficieticies, and apparently 
some of the animals never attained pat- 
tern vision* 

The foregoing experiments used sub' 
jects that were totally deprived of sen- 
sory experience in a particular channel 
for a period of time. Is it iiot lagical 
to hypothesize that partial restriction 
might result in partial deficit ? Such 
a imrtial deficit could take the form ei- 
ther of delay in acquisition of full skill 
or of less-than=full development of 
skillj independent of time. 

One type of restriction of sensory 
experience might simply be exposure 
to a more formless visual environment 
than is the typical one. For example. 
White C6) studied institutionaH^ed in- 
fants of mothers who were for one rea- 
son or another unable to care for them. 
These infants were kept in Cfibs in a 
nursery froni six weeks until six 
months of age, the period during 
which White and his colleagiies had 
the opportunity to Study them and to 
modify their environment. The nur- 
^evy was so organized that there were 
t%vo facing rows of white cribs w^ith an 
aisle between then.i. The babies were 
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kept on tlieir backs, t»ach iti a cril), fuc= 
iTig a wliitu coiling* The cril)H wore 
efjuijjped with white sheets and white 
cril) niats akjng the sideH for bimijiers, 
ancl llic infants were attired in white 
diapers and white shirts. Tlie itivesti- 
gator found that for these infants the 
average age for fitted Hwij^ing (hitting 
an object with the ftHt) was 65 dayn. 
wlnMc for reaching and grasising it was 
145 davB. Then he introduced pat- 
lertied sheetB, renioved the crib mats, 
and hung mobiles and stabiles from the 
crib. After this exi)OSure, the age of 
fisted swj]^ing for the experiniental in- 
fants decreased to 55 days, while 
grasijing apjiearecl at 80 days. These 
experinients sliow that early sensory 
exj^erience can affect function. While 
there is as yet no Ijasis for sayitig that 
later perceptual fiuictlons are improved 
l)y an earlier appearance of these 
hand-eye skillSp it w^ottld certainly seem 
that the earlier the l>asic skills appear, 
the earlier can they be built ot^* by the 
later, niore conij>lex ones. 

Another expcriniential eletnent is 
practice, Perception consists not only 
of recognizing a particular figure or ob- 
ject or sotnid 1)ut also of distinguishing 
the difTereiice betw^een one ol)ject or 
.sound and another. This function is 
called discrimination. It is the thesis 
here that the quantity of experience in 
making discriminations iiifluencus the 
level of ^^kill iii discriminating. A ciiild 
who has little practice in discriniiiiating 
bet\%-ecn two stimuli will not be able to 
do so as readily or as accurately as one 
who has had more experience. Here 
the quantity of stimulation reenters 
too: fewer stimuli mean fewer oppor= 
tunities for differentiation. Too nmny 
stimiili may mean distraction and little 
opportunity for establishing discrinii- 
nations. 

To bring this down to a concrete ex- 
ample : A child who has blocks that are 
all of the same color and dimensions to 
play With may have practice in han- 
dling and stacking blocki7 but he will 
not have practice in distinguishing one 
sixe or shape from another, A child 
who has blocks of many sizes* shapes, 
Q'^^ colors will get practice in dlscrinii- 
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nritinn : however, ho many vnriableH 
will be iiivnlved that it is highly doubt- 
ful if he will become ex]>ert in distin- 
guishing between two sikcs or two 
Hha])es or iwo colors, Ijccaiise .so muiiy 
dimensions of the stinutli are vaiyiiig 
simultanenuHly. 

Social and economic circuniHtanceH 
innuencc the availability of .stimuli in 
the environment of the child; to the 
extent that this availaliilitv influences 
tlie ])erceptiial deve1o]>nient of tlie 
chilck the sociocultural factors? have di= 
rect bearing on his jierCepUud func- 
iioning, An obviou.s channel of influ- 
ence is the number and variety of 
]jlay things a child has, whether these 
be commerciklly available toys, hnnie= 
made objects, or household objects. 
Generally speaking, a fainily that has 
barely enough money for food, shelter, 
and minimal clothing will lUit lirovide 
a variety of ]i!aythings for its chiklren. 
Similarly, such a faniily will live in 
crowded f|uarters, and the child will 
probal)ly have much lesH opijortunity 
to compare similar objects niid thus 
practice discrimination than, will lie the 
case for the chikl from more favorable 
circumstances. TIu's condition will be 
true for stimuli in all modalities. 

The writer's work has centered 
mainly on the delineation and test of 
thib hypothesis in the auditor}? modaU 
ity. Jt is hypodiesixed that a child in 
the noisy slttm eiivirtjnnient gets less 
practice t'nn the child in the quiet 
middle-class environment in making 
discriminations between speech sounds. 
The child iii the slum eiiviroiiment has 
much noise to interfere with his percep- 
tion of a given sound and at the same 
time has Ie^:s verbal signal directed to- 
ward him. (This last point tends to he 
borne out by language research,) While 
one can avoid seeing particular visual 
stinuili l:5y closing the eyes or turning 
the head, so simple an avpidance is not 
possible for auditory stimuli : one can- 
not close ears. The w^ay in which one 
avoids ^auditory stimuli is by "tuning 
out"" their perception centrally. The 
problein with this characteristic is that 
the signal— the stimulus which has 
nieaning and informatiQu— is tuned out 
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rilnnn; with the noise. Thus. !t could 
Iju postiilntct], a noi^y environinent 
liroinateH niore tuning out, and the 
child, iiH a result, not only in CKpOHcd 
to lesH Hpeech biif also pcfrhaps henr.^ a 
Hnialler pefcenl of what he expo^^ed 
to tlian would l;e the case for hi^ 
niiddlc-cIaHs C(iuiiter]irirt, 

Th\H hypntheBiH i8 under test at the 
Institute for Dcveloj^inontal Stndic:^ at 
the present time, ljut resultj^ are not 
yc*t availahle. i rowcvur, Clark ( J ) rc- 
])ortcd finding dilTerences on the Wep- 
man test nf auditory diHcriiinnation 
twcen Mead Start (lower-class) cliiU 
clren and those of the same age attend- 
ing a private nursery schooh If current 
ruHearch provtclcH similar support, then 
an iin^oad w^ill have been made into the 
fhTficnlt area of defining tlie nature of 
operation of the effects of socincnltural 
factors on pHycliolngical develo]iment. 

This centra! hypothesis hm been 
stated elsewhere with more supjiorting 
theoretical material Now, however, 
consider niodah'ty comparlsotis. It 
wQidd seem reasonaljle, pis^en the na= 
ture of the auditory tuniug=out pFOc- 
Ci^H, that the child from tlie slum envi- 
roiiment would get proportionntely less 
practice in nuditory discrimination 
than he would in visuah If ho, he 
might be expected to be somewhat 
floorer, overalU in obtaining informa= 
tion through the auditory than through 
the visual cIianneL 

Tlie foregoing \s a very difficult area 
to investigate, because of the practical 
imjjossiljility of establishing equivalent 
tests for difTei'ent sense modalities. 
However, there in a body of data on 
presumed equivalents, and since tlie 
data come from different sources and 
from different ineasuring uistruments, 
a modicum of cross-compariaon is pos= 
sible \vith the resulting enhancement of 
the j30tential meaning of the findings. 

Kat?, and Deutsch (4) report that, 
contrary to most learm'ng atudies with 
middle-class children, retarded readers 
from tlie low^er-class group consistently 
have more difficulty with the auditory 
channel than with the visual, on a va- 
riety of tasks. This condition is true 
fnr^i^jifning tasks and for reaction time 



and/or vigihmce iankH. At the Hame 
time tlie^ writer has found that the 
Ilhtiois TcHt of r'sycliolinguistic Abfli- 
lie^^ clisclnses that^ Irnver-class children 
hrive greater difTicuhy with subtests 
tapping auditor}' input channelH as 
compared sviih those presenting infor- 
'iiiation visually, (The exception here 
in this data is the digit s])an sub- 
test. %vhich tcncl^^^ to be one !?f the 
host for these subjects, but. of coitrse, 
for / wiiich the stiniuli are ^^ery fa- 
miliar to the chiidrcn.) Gray' and 
Klans (J) re])ort siniiJar findings for 
their grouji of socially disadvantaged 
children. rm.pection of the data for 
tlie standardisation group of the test 
does not yield the sanie findnig, 
Inirther tests of ihiH initial finding are 
phuuiecb 

It should be stressed that this em- 
phasis on the relatively lower efliciency 
of the auditory chanimi for these chif= 
dren carries iVo intrinsic, anatoniic, or 
mructural implication. The hypothesis 
^ihout the Hndings rests on the interac= 
tion of the process by which experi- 
ence influences percepiion and the na- 
til re of auditioii as comparrd* for ex- 
anijilCj to vision. 

The potential raniifications of such a 
finding for education are, of course, 
substantiah Much classroom work 
proceeds via oral instruction^ from 
teacher to students; further, these in- 
structions are likely to be in a some- 
wliat more complax language system 
and/or in a different accent than that 
with which the disadvantaged child is 
faiuiliar. Under such circiimstanceSi 
closer attention is necessary ; instead, 
the child may actually be giving less 
attention. 

Even more relevant is the fact that 
auditory perception and discrimination 
are very closely related to reading. The 
writer and colleagues have cdnsistently 
found and reported (^) that retarded 
readers are poorer on auditory discrim- 
iniition tasks than are good readers ot 
the same social class level younger 
children show more pronounced differ- 
ences here than do older children, and 
the inference h that auditory discrimi- 
nation is a skill that can mature, even 



in the presancc of reading disability. 
The greater prevalence of reading dis- 
ability in disadvantaged children leaveB 
one with the question of liow much of 
this increased prevalence might be at- 
tributable to greater difficulty in audi- 
tory discrimination tasks. 

There are ag yet no data to prove or 
disprove such a speculation, But the 
question ie open to investigation. 
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Performance on a Perceptual 
Test with Children froni a 
Culturally Disadvantaged 
Background 

Gilbert Gredler 
Tample University 

THE MINNESOTA PERCKPTO-DI AGNOS- 

TIC TESl (8) IB purported to aid in the 
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cletefiiiination of whether children are 
organiciilly brain damaged, etiiotionally 
disturbed, or schizophrenic. Tt has 
also Ijeen used in the identification of 
children with primary or secondary 
reading retardation. 

Perception is subject to various in- 
fluences, according tn Fuller and 
Laird, the author.s of tlic tent. For ex= 
uniple, personality iiitegration can Ije a 
factor in perceptual distortion (8) , 
They indicate that an individual who i^ 
subject to eniotional stress will per- 
ceive less acciirately than one who is 
not eniotionally disturbed. Tn addi- 
tion, the aiithors indicate that the indi- 
vidual who is orgaiulcally impaired will 
have difficulty in organising the per- 
ceptual field and^thus distortion will 
result. 

To measure perceptual distortion 
Fuller and Laird" make use of Wer- 
theimer^s gcstalt designs^ which are 
used in the liender Visiial-Motor Ge= 
stalt Test Fuller arid Laird utilize 

two of tliCx gestalt designs ancl present 
these in thfee clifferent contexts wliicli 
emphasize the position of the figure 
and the franiework in which the figure 
is placed. Rotations are the factors 
which are scored. The authors con- 
tend that rotated figures are indicative 
of pathology* 

Evidence of this fact conies from 
Fuller's study (7). The MPD Test 
sticcessf u Uy discriminated among 
groups of children categorized as nor- 
mal, emotionally disturbed^ and schizo- 
]>hrenic. The groups were chosen on 
the basis of recognized criteria, 1 he 
results indicated the normal group had 
rotation scores of 30 or under ; the 
eniotionally disturbed group hfhd rota- 
tion scores between 3LS:U ^ 
schisophrenic grotip had roc/i; ^c^vr ? 
of 55 or over. It should be j^^^- u /; 
that organic children also sco^ :^ w 
55. 

Purpose of study 

The problem under consideration is 
the usefulness p£ this instrument with 
children who come from a culturally 
disadvantaged background. The study 
is an exploratory one which coticerns 
itself w^ith the analysis of the MPD 
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Test on a |]Opulatioii of Negro aiicl 
CriucnHian cliilclren from a cultiirally 
clcnrived lu-ickgrouncL 

Hpccinc cjiicatiuns which are nuNctl 
ificIiKlc: What are the findings of the 
MPD Tu^t with this grtJiip? Can one 
arrive at conclnsions as to the hici- 
denee of emotional di^;tu^bance and 
jKJHHiljle brain damage in this popula- 
tion r What is the relntionHhip of pQT= 
forniance on the ]5erccpto=diagnostic 
te^st to reading acliievemeiit ? 

Because the teacher Is of priinary 
ini]50rtance as a director of learning, 
her ])erception and iniderstanding of 
the children are important. Therefore^ 
it might he helpful to look at the teach- 
er's rating of the pujmIh' adjustment 
and analyze and relate thesr findings 
to the tCMt niatcfiah One fjiiestinn 
which this Httidy explores is this: 
Are there any relationships Iietween 
1 'cher rating of adjustmeiit, achieve- 
nient, and scoroH on. the MI*D in 
Negro and Caucasian children ? 

Procedure 

Otie Negro and one Caucasian 
school were chosen from several 
schools in a metropfiHtan scliool ss^h= 
teni serving culturally disadvantaged 
children. Criteria utilized in the selec- 
tfnn were as follows: 1) geographical 
location of the school : 2) consensus of 
expef ienccd school personnel as to suit- 
ability of the school as one serving 
culturally disadvantaged pupils : and 
3) sinnlar low standardized test scores 
of the students. 

A randoni. sample was drawn from 
the two third grade and tsvo fourth 
grade classes in the Negro school and 
from the third and fourth grade classes 
in tlie Caucasian scliooL 

Since the MPD Test was developed 
for use with children within the age 
range of S to IS ancl with intelligence 
quotients from SO to IJO, children who 
did not meet the criteria of suitable 
range of intelligence were dropped 
from the study. In addition^ subjects 
were also eliminated who did not have 
scores on all the nieasures imder study/ 

To obtnin an index of intelligence, 
the Goodenough Draw-A-Man test 



(P) was adininistered to each chilcL 
Because^ of the possihle influence of 
poor nducational f>ackgfou!id on read- 
ing level, a verbal group test of intelli- 
gence svas - not administerecb The 
MPD Test was then admtnisterbd 
Hnth tests were given indi\i(hialty hv 
the investigator. The Metropolitan 
Achievenient Test (reading hatterNO 
was adniinistcrecl to each grade by the 
respective classroom teacher. 

Classroom teachers rated tlie per- 
sonality adjiistmcMt of each student. 
The Cliild Behavior Rating Scale (3) 
provides -five scores: self adjustment, 
home adjiistmenti social, schooh and 
jihysical acljustment. Tiach child is 
rated on a six>point scale as to the de- 
gree he exhibits the specific beliavior 
being rated. 

Results 

The Negro nncl Cnucasian grotqis 
tlid not significantly differ as to intelli- 
gence scores as measured by the 
^)raw-A-^^an test. (Negro = 90,70. 
N =; 1 9 ; Caucasian = 91M, N ^ 11 , 
/ ~ NS/) It was especially imjiortant 
to note any differences betweeti grotips 
on the intelligence variable ns Fulier 
and Laird emjihasized that the degree 
of rotation oti the MPD might be in- 
fluenced by intellectual factors. 

Though not differing in intelligeiicc, 
the Negro children had a significantly 
higher rotation score in coniparison 
to that of the Caucasian children. The 
mean score for tlie Negro group was 
91,58 and for the Caticasian/ 58.90 
(^ = 2.65: significa^^t at .05 level), 
Botli mean scores are above the cittoff 
]30int of 55 reconimended by Fuller to 
distinguish between pathology and 
Tiormality, 

On the word knowledge and reading 
comprehension stibtests of the ^Tetro= 
politau Reading Test both groups 
scored below the norms. While tlie 
Caucasian group appeafed to perform 
somevvhat better on the coniprehension 
test^ when scores are expressed in sta- 
nine tniits the differences between the 
two groups on both tests are not sig- 
nificant ^ Word knowledge test scores: 
Negro = 4,05 ; Caucasian = 4,27 NS. 
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Reading compreliension : Negro 
3*63 : Caucasian = 4,18 NS). 

Do teachers view ns malacl justed 
these children with a high degree of 
rotation ? Compaf I'aon of the two 
groups indicated the six teachers in- 
%^oIvcd in the .stndy perceived their stii- 
dentil as average in adjustniCMit. I'he 
writer thought the hcIiooI adjustment 
.scale alrjTie iiiight reflect niore ch'ffer- 
ences hecutLSc this was the otie areo 
that dealt Bpecilically with Ijehavior in 
school . 

Ho>vever, when the groiips were 
compared on tills scale both again re- 
fleeted "average-' adjiistment. DifFer- 
ence.s hetween the Negro and Can- 
casiun groups were reversed when 
rotation HCpres oil the MPD Test were 
con.^idered. That is, while the mean 
rotation score for Negroes reflected 
poorer adjustment, the mean overall 
adjustment score for this group wa^ 
higher ( reflect] iig better adjustnient) 
than for the Gaucasiaiis. Because 
score differences were in the opposite 
direction, significant tests were not 
riuL 

Discussion of results 

What in the meaning of thege re- 
sults? Coukl these children all be 
distnrbecl or organically impaired? 
Could perceptual adequacy be a factor 
of econon.iic circumstances? The fac- 
tors which should be considered are : 

(A) Adequacy of the study setup is 
important. AVhile a random sample of 
children wa^ tisedj the saniple was 
small (N^30) and came from a very 
disadvantaged area of the school dis- 
trict. Thure is also a need to study 
more children on the disadvantaged- 
advantaged continuunL 

While tliis sample was a biased one 
and planned as such, before impli- 
cations can be drawn as to culturally 
disadvantaged children in general, chil- 
dren from a wider range of culturally 
deprived backgrounds should be in%'es- 
tigated. 

It is possible the Negro sample in- 
cluded a larger number of children 
with a disadvantaged background. If 
Q his circunistance exists, it might be a 
ERJC actor ill the differences in rotation 



•scores hetween Caucasians and Ne- 
groes on the MPD. However, it 
■ sliould be noted that the acliievement 
test scores did not differ significantly 
between the groups. 

(B) In addition, the Draw-A-Man 
test might iiot have l)een a wise choice. 
While one stucly (2) found the coeffi- 
cient of correlation c*f tlic Uraw^A- 
Man with socioeconomic status to ])e 
quite low, the same study showed that 
Ihe IQ scores for the Draw-A-Maii 
were definitely hjwer than ones ob- 
tained from group verbal tests. On 
the other hand, Lindner (Jl) ques- 
tions the validit}' of his iDraw-A-Man 
scores liecause the coefficients of corre- 
lation with the Stanford=ninet ranged 
from only ,29 to .59: Lindner'n sub- 
jects were Negroes, Howes^erj the 
writer feels' there is a need to consider 
Otlicr ]30ssibilitics to account for the 
differences noted in this stud3^ 

(C) Deutsch ])ostulated that restric- 
tion of stimulation negatively affects 
the organization and integration of the 
components of tlie child's cognitive ]50- 
tentiah Pie emphasized that the cultur- 
ally disadvantaged child has fewer op- 
]iortimities to ''manipulate and organ= 
i^e the visual pro]icrties of his environ- 
ment and thus perceptually to organi?:e 
and discrimitiate the nuances of that 
environment'' (6 :170) , Deutsch spe- 
cifically includes here figure-ground 
relationships and spatial factors. 

(D) Another factor to be consid= 
ered is the incidence of prematurity in 
tlie lower-class segment of the popula- 
tion. To the extent that ^^reproductive 
casualties'' are found niore frequently 
in the culturally disadvantaged ]3opula- 
tion, a greater incidence of high rota- 
tion scores might lie theorized. Wortis 
and Freedman (7^) coinmented that 
children whose nervous systems are 
defective or vulnerahJe may be more 
sensitive to a poor environnients and 
thus negative factors found in such an 
environment niay more readily bring 
forth a ditTerent pattern of develop- 
nient in the child Ci^:6S). 

(E) Another point to consider in 
these results stems from the work of 
Pacella (72) with brain damaged re- 
tardates. He measured the perform- :\ 
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aiiccr of llu'S(* subjects nii sticci'ssivu 
trials r>f llu' liorider-Ck'stall aiu! Iiy- 
potlicsi/cd that a siiii;lc PKMiclt.M"-(It\slalt 
])r()l<JC(il was not siifllcitMil for a satis- 
factory t'vahialion of visual-motor de- 
vflojMiK'iit. 1 Ic liy])otlK'sizcd tluM'c 
woidd l)t' no difTcrciiccs on the first 
I rial iK'hvmi organic and iion-ori;atn*c 
retardates in accuracy of Bender rei)ro- 
dnctions hut such diiTerences would be 
noted on the third trial, lie theorized 
that organic subjects were "dericient in 
coordiiiaiinm ])erce])Uial exi)eriences 
with motor hehavi(^r'* and are *'there- 
fore less likely to profit froni learnitii;. 
while with the nonori^anic retardates it 
is sirii])ly a matter of heint^ slow lo 
learn and their ])erforniance will ini- 
. prf)ve on repetition/' 

To transfer this concept to the pres- 
ent study, it is i)osi-:il)le that upon fur- 
ther repetitions of the M IM^ fitjures 
the **true'' organic cases niisj^ht ap])ear 
and the hii^h scores n{ the otiier chil- 
dren woulfl slowly ini]:)rove: tlms one 
would obtain a nur/e realistic i)ictnre 
of their performance on the M IM) test, 
'fo ascertain x'\\i valifhty of this by* 
polhesis one wi)nld need independent 
judi;nients as to the ]:>resencc of or- 
tjaiiicity- 

(1^^) Dentsch (5) is concerned 
about the method of presentation of 
perceptual tests. She feels the resnlt< 
from a n,ijure-co]jyiny* test such as the 
liender-Gestalt cannot be clearly ana- 
iy/.ed as to specific cansati\*e factors. 
Iter ])reliininary results ''indicate that 
in a pereeptnal-motor test what is 
bc^ini^' measured primarily is the motor 
or tlic coordinated iicrccptual-motor 
skill, ratlier than any 'pure' perceptual 
alj»ility'' (5:367). 

(G) \Ve])man (13) postulated three 
main functions in the visual ]Kn-ccptual 
act: 1) discrimination; 2) memory, 
retention, and recall ; and 3) sequential 
patterning. He also stated that a 
fourth function .should be added: inter- 
niodal transfer, which is the al^ility to 
shift from the visual modality to the 
au(h*tory mtxlality or vice versa. Is it 
possible that culturally disadvantai^ed 
children arc deficient not only in dis- 
criminative skills but also in their se- 



<|uential ])atterinnL^ and ability to shift 
inoclalities ? 

(11) Is it also possible that l^e 
llirsch's CMucept of *'neuropliysi'.>loj^d- 
cal imniatnrity'* (7) may explain the 
results of the i>reS(MU study? Would 
the presence of such immaturity in a 
child hvini; in a disad vantaiL^ed en vi- 
r( >nmeni produce an e\'en lower level 
of performance than otherwise? Once 
aj4*ain it is emphasized that imfavoraI)le 
conditions within tlie iiuli\-idua1 inter- 
act with unfavorable external environ- 
mental forces to ])roduce a less than 
ade(|ufite percept^'- 1 i)erformance. 

1'liiis. one cmild hypotliesijce that 
two children with equally hii^h rotation 
scores on the M PH test could obtain 
sucli hiijii scores with the involvement 
of \-arious factt)rs in differiiijij detiree. 
Tlie performance of a child with or- 
i^anic brain (kmiaJLje from an adeipiate 
environment eonld reflect mainly the 
e.eii'ative effects of the conrlitions 
M ithin the inflivi{hial while with a cul- 
turally d'sadvantaged child the effects 
of nenropli\'sioloL;icrd immaturity, or 
existence of a mild dehcit (conditions 
within the individual), could interact 
with less or.ijanized stimub.tion se- 
<[uences, lack of variety of st-i;nidation, 
rmd lack" of practice in coordinatiniL; 
nerceptnal ex]KM"iences with motor be- 
havior (conditions outside the individ- 
ual or in the environment) to produce 
an e(|ually bii^h rotation score. 

(1) To a.scertain further the impor- 
trmt variables invoh-ed in tlie perform- 
ance of disadvantaged children on the 
AfPD a group of such children who 
were also severely retarded in readinif 
were studied. Tliese culturally disacl- 
vantaged children were referred to a 
'learning impro\'enient" center be- 
cause of severe reading disability. 
They were from another school system 
than the one in the first part of the 
study. Therefore, the conclusions are 
restricted in scope because of the two 
different i)opulations. However, it 
a]:)peared helpful to compare the per- 
formance of this clinic sample of disad- 
vantaged children with the sample 
drawn from the larger school po])ula- 
tion. 
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The clinic snm]^lc is similar in age* 
and intelligence to the first group of 
sul)jccts (Mean CA, 10 years; mean 
TO, 96.06). Consecutive admissions 
of 15 children to the learning im])rov'c*- 
nient center were studied. The exami- 
nation procedure included tlic adminis- 
tration of an individual intelligence 
test, ])ersonality a]:)praisal, acln'evement 
tests, neurological examination, and 
collection of medical and social history 
data. 

To ascertain further the extent of 
luiderachievenient, a discrepancy index 
between intelligence level as measured 
hy the Wechsler Intelligence Scale for 
Children and reading level as mea- 
sured by the Wide Range Achieve- 
ment (10) was computed. When the 
data were converted into grade place- 
ment scores, the reading performance 
scores fell an average of 1.96 grades 
below reading capacity. 

The MPD test was also given to 
each of the 15 childr.Mi. The reading 
disability group from the clinic was 
composed of 14 Caucasians and 1 
Negro child. Administration of the 
MPD resulted in a mean rotation 
score of 78*45. I'he degree of rotation 
is more -xtreme in these cluiic cases 
than in the Caucasian sample reported 
earlier (Caucasian sampler 58.90 
mean rotation score; clinic sample =- 
78.45 mean rotation score; /=1.73, 
significant at .05 level). The range of 
scores was from 44 to 122. No one 
in the clinic groitp earned a "normar' 
score on the MPD. 

On the basis of the data, it appears 
that the MPD performance of disad- 
vantaged students in regular schools 
can be differentiated from that of a 
clinic sample reflecting severe reading 
disability. 

Ilowever, it must be noted that 
these two groups from a culturally dis- 
advantaged population show higher 
rotational scores than those reported 
for various groups in the stanilardiza- 
tion of the MPD. The verj- high rota- 
tional scores from the Negro sample 
indicate that further F/iuc\y is needed 
with Negroes from 4 culturally disad- 
^ iaged l)ackground. 
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Investigation of the clinic sample is 
continuing in an effort to relate per- 
formance on other variables, such as 
neurological data, with rotational 
scores on the MPD. 

(J ) The results of these studies in- 
dicate that the factors involved in the 
performance of children from a cultur- 
ally disadvantaged background are 
varied and com])lex. h\irther studies 
should be aimed to isolate the impor- 
tant variables affecting learning and 
])ersonaHty adjustment. 

RF.FERKNCES 

1. Bender, Lauretta. "A Visual )^'>*or" 
Gcstalt Test and Its Clinical 

A mcrictm Ortliopsychiairic Assot, ' * /n 
Research Mono(jra'ph, No. 3, New 'y^vk, 
1938. • 

2. Brittoii, Joseph H. "Influence of Suciai 
Class Upon Pcrforniancc on the Draw- 
A-Man Test/* Journal of Educatiomtl 
Psychologyr 45 (1964), 44-51. 

3. Casseli/ R. N. The Child Behavior 
Rating ManmL Beverly Hills, Califor- 
nia : • Western Psychological Services, 
1962. 

4. de Hirsch^ Katrina. "Test Designed to 
Discover Potential Reading: bifficultiei 
at the Six- Year-Old Level/' American 
Journal of Orfhopsvrhiafrw 57 fl957\ 
566-575. 

5. Deutsch, Cvnthia I . "riiysiolo^ical anJ 
Neurological Aspects of Ri^uling Per- 
formance/' International Reading Asso- 
ciation Conference Proceedings, 10 
<1965), 366-368. 

6. Deutsch, M. P. "The Disadvantage(l 
Child and the Lea;ning Process," in A. 
Harry Passow (llA.)^ Education in De- 
pressed Areas New York : Bureau of 
PiibUcations. Teachers College, Coluni- 
bia Univer.sity, 1963. 

7. Fuller, G. B. **Ttie Objective Measure- 
ment oi Perception in Determining Per- 
sonality Disorganization Among Chil- 
droi," Journal of Clinical Psychology, 
(1965), 305-307. 

8^ Fuller, G., and J. Laird. "The Minne- 
sota Percepto-Diagnostic Test," Journal 
of Clinical Psychology, 16 (1963), 1-33 
(Monogr, Suppl.). 

9. Goodenough, Florence L. Measurement 
of Intelligence by Drattnngs. New York : 
W^rld Boole Co., 1926. 

10. Jastak, J. F.; S. W. Bijou; and S. R. 
Jastak. IVide Range Achievement Test 
Manual of Instructions. Wilmington, 
Delaware: Guidance Associates, 1965. 

11. Lindner, R. S* ./The Goodenough 
Draw-A-Man Test': Its Relationship to 
Intelligence, Achievement, and Cultural 
Variables of Negro Elementary School 



OREDLER 

Children in the Southeast United 
States;' Dissertation Abstracts, 23 
(1963), 703. 

12. Pacclla, Michael J. 'The Performance 
of Brain Damaged Mental Retardates 
on Successive Trials of the Bendcr-Gcs- 
talt " American Journal oj Mental Defi- 
ciency, 69 (1965), 723-728. 

13. Wepman, Joseph M. "The Perceptual 



91 

Basis for Learning " in H, Alan Robin- 
son (Ed.), Meeting Individual Differ- 
ences in Reading, Chicago: University 
of Chicago Press, 1964. 
14. Wortis, Helen, and Alfred Freedman, 
"The Contribution of Social Environ- 
ment to the Development of Premature 
Children/' Avierican Jotirnal of Ortho- 
psvchiatry, 3S (1965), 57-67. 



EKLC 



PERCEPTION AND BEGINNING READING 



Kindergarten Perception 
Training: Its Effect on 
First Grade Reading 

Jf.ax E. Robertson 
L'niversity of All^crta 

TiiH gi-KSTiON of kindergarten percep- 
tion traininjf is l)otli timely and com- 
plex. Many educators are rcvicwinji^^ 
the matter and are stinnilatcd l)y the 
implications of the rescarcli for begin- 
ning reading progranis. In addition, 
the complexity of tlie perceptual ])roc- 
ess itself and of the factors wliich in- 
fluence it add additional dimensions t() 
an investigation of the question. It is 
nccessar}\ therefore, to delimit the suh- 
ject and make some assumptions. 

It is assumed in this pa])er that se- 
lected activities in perception 'training 
could have a beneficial effect on first 
grade reading and that some cl-^ildren 
are ready for direction. The activities 
could he classified with Sheldon's term 
(//) *'i>re-hook learning and oral lan- 
guage development*' ; hut, nevertheless 
they are activities which attempt to ac- 
celerate the development of skills asso- 
ciated directly with known perce]:)tiou 
problems of first grade reading pro- 
grams. Without minimizing the im- 
portance of ]:)hysical, social, emotional, 
and mental maturity factors, it is also 
assumed that these factors will permit 
the students to progress on a percep- 
tion traininp- program with some meas- 
ure of success. The difficult questions 
of. how best to identify the students 
who are read}' for perception training 
and to decide whether they should par- 
ticipate are not considered here. 

Specific approaches and programs 
which include computerized typewrit- 
ers, visual perception kits, and sets of 
flash cards are well known and will not 
be discussed. Instead, an attempt will 
be made to cite research in child devel- 
opment that will serve as the bases for 
suggestions of possible approaches for 
perception training. Of special inter- 
est arc some of the recommendations 
made bv Chall and Feldmann (2) in 
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their survey of first grade reading pro- 
grams. 

Tlie perccT^tual pioccss in reading 
Pcrce]:)tion is a form of bcliavior 
that results in an organization of in- 
comSng sensory data (12). \Msual 
])ercc]>tion according to \'ernon (13) 
\:\ a four-])art ])r(icess in which the 
cl'iild reading the word attends to it 
until he caji n^une it or describe it iii 
other words. First, he is aware of the 
visual s\'mbols standing out from the 
background of the ]'>age of the hook, 
and then he sees essential similarities 
for the general classification of tlie 
word. Third, he classifies die visual 
symbols of the word within the general 
class. Last, he identifies the word, 
usually by naming it. Visual percc])- 
tif)n is a learned i)rncess which encor^.- 
])asses consicU*ration of acuity, discrim- 
ination, and iiu'n^ory. Audrtory ])er- 
cejnion may b * \-ie\ved as u parallel 
process to ]itercei)t!:nii taking 

similar account of acuity, cascrimina- 
tioi:, and memiirv. l-Soth auditory and 
vis::al ])ercc?i)tinn receive attention 
from first grade 'eachcrs as the impor- 
tant auditory-visual associations are 
made between sound and letter sym- 
bols. The remarks in this paper are 
confined to some of the aspects of au- 
ditory perception and to the impact of 
oral language development on percep- 
tual development. 

The establislmient of the code 

As children grow and develop 
through the preschool years, they learn 
to discriminate most of the characteris- 
tic speech sounds of English. Each 
sound has a number of measurable at- 
tributes, such as frequency and inten- 
sity. Sounds are most frequently con- 
ducted to the child's ear by waves air- 
borne and are usually Iieard on a time 
sequence, that is, one sound after an- 
odier. A sequence of sounds which 
make up a word is bound I)y the junc- 
ture or pause before and after the 
word. 

\roreover, during the same pre- 
school years the child is l)econiing ac- 
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quainted also with objects in his visual 
field, the majority of which possess 
three dimensions: length, width, and 
depth. These objects are viewed pri- 
marily in space altliough time enters in 
as successive parts of an object may 
have to be viewed before the entire ob- 
ject is seen. S])aces often show the 
l}oundaries of objects just as pauses or 
silences separate sounds. 

Because sounds have little perma- 
nency, man learned to capture them l)y 
devising letter symbols to re])rescnt 
sound symbols. Tliese visual syn^hols 
are usually two dimensional on ])apcr 
and have the advantage of beinj^^ a 
more permanent record of a comnnmi- 
cation. In this way a code was 
formed, comprised of a set of letter 
symbols representing tiie cliaractei istic 
sound sj'mbols of English, In Englisli 
this code is very complex as tlierc are 
few instances in which one printed 
svmbol stands for just one sound svm- 
bol. 

By tradition, the children are us- 
aliy confronted with thus code in the 
first grade reading program although 
in many of the programs .the first 
and hiain emphasis is on meaning, 
not on die learning of the code. That 
is, in the initial lessons words which 
are in tlie children s oral vocabulary 
are learned in ])rinted symbol form as 
sight words without too much concern 
for tlic learning of the code itself. 
Chall and Feldmann (2) recommend 
that attention focus first on the code. 
In the beginning of the first grade 
reading program, teachers use the 
words in the children's oral vocabulary 
and teach which letter symbols stand 
for the sound symbols in the words* 
Teachers recommend, in efifect, that tlie 
' children be first taught the code. It 
should be remembered that meaning is 
not ignored. They recommend the use 
of words the children use and know in 
their speech. Once the code is mas- 
tered, no furt' r emphasis is gi\en to 
it. 

This study is a very significant one, 
which should have an impact upon the 
thinking of educators interested in kin- 
dergarten programs. With this code- 
p.^^-it approach in mind the reader is 
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asked to consider some of tl^e problems 
in perception and the possible impli- 
cations for kindergarten percei)tion 
training programs. 

The distingui.shing of 
individual soimds 

To read, the child must be able to 
licar and distinguish the se])arate 
sounds in words. Hearing, however, 
is a developmental process made up of 
a scries of factors which exhibit indi- 
vidual rates of development in cliildren 
(15), . As a result, when tk ' child 
comes to school, there are some--nunds 
of English which he probably b-is not 
yet mastered. I fe cannot hear them, 
and he cannot produce them correctly 
in their accepted positions in words. 
Unless the maturing j^rocess can be 
liastened without putting him under 
undue stress, there will he parts of the 
code in iiis beginning reading ]iro- 
Lfrrims wiiich tlie child will not be able 
t(i master. In otiiier -tvnrds, there will 
be some sound synriiols which, not 
being able to discriminate yet» he can- 
not associate witli an accepted printed 
symbol. Which sounds are tliese ? 
Mow nn'ght a kindergarten pcrce])ticn 
])rogram help to correct this situation? 

Wepman (7^) sets forth the sounds 
of English which are not mastered in 
s])eech until six years and older. 
Newby (7) reported that the ear is 
not equally sensitive to all frequencies 
with the result that greater intensities 
are required for the higher and lower 
ends of the frequency scale. The 
s])eech sounds whose distinguishing 
cliaracteristics are in the higher fre- 
(juencies are the voiceless consonants 
(/). /. h\ s, /. sJi, ch, and the voiceless 
th)^ A coiuparison of the Wepman and 
Newby lists shows that a number of 
sounds appear in both. As Olmsted {8) 
predicted in his theory of the child's 
learning of phonology, a voiced sound 
(that is, die vocal cords vibrate during 
the production of the sound) is easier 
to discriminate than a voiceless one. 

These voiceless consonant sounds, 
therefDre, are among those for which 
brief regular training sessions could be 
given during the kindergarten year. 
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As tlierc is less urgency in trainings 
sessions, tlie child is not under pres- 
sure to discriminate tlie stmnd syni1)o1 
so tliat lie can attach it to a Icitcr sym- 
hol counterpart, lie should have no 
reason to withdraw from the sessions 
as may ha])pcn in first grade speech 
and reading sessions. 

One leaching api)n)ach could he that 
in which niinimal i^airs . re presented 
:0 "thr cliild for his oi .'^r? -nnatory re- 
sponse of "same" or ''diiterenl/' A 
nnnimal iKiir Is two words wliich differ 
only hy (jm — ^^und as in //nn-/nn, . One 
word woiiil^!]' contain the sound not yet 
mastered with the other word of the 
pair coniposerl of known sounds. 

It should :)e notfd, ton, that kinder- 
garten leach^trs' voices tend to rise in 
pitch wlien ii-ey are tired and make it 
harder for ihniklren to hear some of 
itl ese voirrU^s- ccnvsonants. I'erhaps 
■u:^>re rr'i.Ki(icnitif>n could be given to 
li normal ])itch irxn] of the kinder- 
g^trten teaclier\s voice in teacher- 
education ])rograms so tlie teachers 
would he aware of attendant sound 
discriiuinatif)n j^roblems of the children 
listem'ng to them speak. 

Dykstra (3) reported that in his 
study of first grade chiklren the hoys 
apparently learned auditory discrimi- 
nation skills less readily than girls. It 
has heen reasoned that hoys spend 
more time outside the home and do not 
have the same opportunities to hear 
their mother's sjx'ech patterns which 
are xisually clearer than tiie less well- 
defined s])eech patterns of their young 
friends. Tn prereading activities in 
kindergarten, then, training periods in 
auditory discrimination could he held 
separately for the hoys who need more 
help than the girls. 

The distinguishing of a succession 
of sounds in known words 

An additional prohlem in perception 
is tlie inability of the child to distin- 
guish the separate sounds within a 
word when he hears them in sequence. 
The problem is one of the discrimina- 
tion of sounds in succession. This 
ability is not difficult for the literate 
?^dult as it has beconie a well-automa- 



tix.cd mental action. h'^or the child, 
however, it is hard, to form the mental 
action of hearing and flistingtiishing 
sounds as they are heard in success!.. .j 
it) wor<ls. Such is the o]nnion of ICl- 
ko!itiin (1) who explored this prohlem 
in Russia witli ])reschool children, ages 
f)-7. 1 le l.)elicA <h1 that clu i:en who 
are ruggliui^ with this ]^rol)lcm 
shoui- not he expected to iKpin their 
work ^« the adirrt level. Tlir^*:- is, they 
shoult 1 not he^n to analyze a word 
into tJ> sound com]:)onents ii ;i><*n the 
]>rcse:: uiion of a speech cue trom the 
teaclu The task sho\il(i he accom- 
])lislu'<' m easier stages which follow. 

In Ui-ks involving the forming of a 
mciTXinl ::icrion about object a .-In'M is 
fret' o» ^>nch, see., sinell, ta u-. and lis- 
ten ti^ nhittrm. He h^arns al ilu- '>)>- 
]cr\ r n t'lis concrelr level br-inn'^ ^ 
riM-'iiTrg ^ th< internaii.zin^ I liu n.- 
inn^ at ^rliich stage he can think about 
the object without having to liave the 
sensory cues. He has s])ecch to help 
him think about and talk about the ol)- 
jects in their cibsence. The process of 
internalizing actions j^rocceds grad- 
ually from the concrete to the al)Stract. 

I lowevcr, when the objects in ([ues- 
tion are soiuids themselves, their tran- 
sitory nature makes the task of learn- 
ing to perform mental actions involv- 
ing sounds a much more difficult task. 
The child cannot see, touch, smell, or 
taste sounds. He can onl}' listen to 
them. 

Elkonin (•^) suggested that the 
word in which the child is attempting 
to hear and distinguish the sounds be 
de]:)icted in a drawing, as a means of 
materializing the sounds which pass 
away so fiuickly. Underneath the 
drawing of the object the investigator 
drew a box made up of horizontal 
sqtiares, one square for each sound in 
the word pictured. The word depicted 
in the drawing was spoken to the child 
and the desired res])onse from the 
cliild was demonstrated to him. As 
the investigator nanred each .sound, he 
placed a counter in each square under 
the picture. He then said the word 
again. This procedure means that the 
child was always working with a word 
known to him in his speech and ilUis- 
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trated for him. In addition, lie heard 
the word as a whole, and tlien after tlie 
analysis he licard tlic wnr^l ajjain as a 
whole. 

By continued denionstraiion and ex- 
planation, the task of naniin^^ the 
soinids in order in a word \vas^nade 
clear U) the cliild. Galin-i-in (5 ). ujxni 
whos' study lilkonin hasi : In\s investi- 
j^ation. heliVed that tins first .ste]) was 
of sjK'cial ini])onance, ik- sns^j^estecl 
That tln' chilfl would not himself pcr- 
:")rni any action for a time he could 
•e eiir(nira,i(ed to take an active ]^art 
■ \\ tlu' teacher's demonstration hy 
MninM>nn.i( her next njieratif>n or by 
Kvunii its rt'sidt. By nieai^s of Ian'- 
.j,uairt' lilie d:iid exhibits \\: control 
• ver the action. Learuingjo discrimi- 
nate the sounds within a word would 
n^ean that the chikl woukl he encour- 
aj^ed to volunteer the next sound that 
the teacher was about to say either 
saying it with the teacher or s'aying it 
for the teaciier. 

Gradually the child would become 
involved more coni]:>letely in the ]M'oc- 
ess. When he heard the word, he 
would attem]^ to name the sounds 
within the word and M-ould j^kace a 
jjlastic counter in each horizontal 
sfjuarc for each sound named. The 
visual presence of the picture and the 
manipulation of the counters woukl 
help to materialize the sounds and help 
the child bring this action to a concrete 
level where he coukl discover it for 
himself and become famihar with it. 
Many drawings of objects well known 
to the child would he j^resfnted in the 
same way until the child coukl be said 
to have mastered the action of distin- 
guishing the sounds in several words. 

In the next stage the counters and 
the drawings would be gradually witii- 
drawn. x\ow when the child heard 
the word, he would repeat it and then 
attempt to name the sounds without 
the help of either counters or draw- 
ings. Once again, sufificient tin:ie must 
be taken to be sure that this step is 
mastered before the next one is intro- 
duced. The gradual withdra\val of the 
drawing and the counters is the first 
_0 releasing the action from the 
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concrete and placing it entirely on the 
plane of audible speech. 

Tn the final step, the child i^pon 
i_: o'ing the word would learn t. j .or- 
t'^-in the soimd analysis mentalh .vith- 
out pronouncing the word ali.ud lo 
b'linself. Calperin (5) achieved this ].v 
>1 uing the chikl hnw to whisj^itT tl.^' 
w> -.1 to liimseh* and tlien Ihially tn mi; 
it n> himself witliout iiroducnig r 
ai: libic sound. When the chiltTheard 
tl" word, he would whis]}er ii to hii]i- 
s<'ii ilien wcmici \vliisi)er ilic iufli- 

^■: :n:i --onnds in m icr. At rh.- conc:,; 
si<^!i ^ this rc'citat. nil he w^^ :'\-vliis]H:r 
ih' \v -\\ again t^ : -mscK. : whi-- 
i" y vv' ukl gradual. . disaprpe... until the 
nanihj- uf the word and of its compo- 
nent sounds would be performed men- 
tally only. He coukh of cotn'se, name 
the .sounds in the words when lie was 
asked to do so; but the action would 
be well estabh'shecl mental Iv and would 
only be brought to the level of audible 
si)eech again when the occasion war- 
ranted it. 

After much practice this abilitv 
would be generalized, and the transfer 
to new words of any difficulty cotild be 
effected. With this ability the child in 
the first grade could learn to attach 
each sound symbol in a word to its ac- 
cepted letter counterpart ; that is, he 
could learn the code and apply it. 
Once the code was learned, the ]^roc- 
ess of attaching groups of sound sym- 
bols to groups of letter symbols would 
follow rapidly. 

This approach has v/orked for oth- 
ers, and it may merit consideration. 

The role of language in the 
development of perceptual activity 

The development of perception is in- 
separably associated with the develop- 
ment of thinking ; language develop- 
ment facilitates immeasurably the de- 
velopment of both of them. Per- 
ceptual development is basic to ab- 
stract thinking. The goal may seem 
far away to the kindergarten teacher, 
l)ut the program and activities of the 
kindergarten, nevertheless, play a basic 
role in making possible future develo})- 
ments in thinking abilities. Once the 



ROBERTSON 

ciiild acrjuircs sufficient lanijuaf/c to 
communicate witli" his own inside 
world and with the cmtsidc world, the 
s])eeclu accm'acy, and fineness of liis 
])crce])ti()ns devcio]) rapidly. W'liai 
tlien mii^ht the kinder j^arten ])roi^rani 
\h:dertakc in oral lanjLjnaiLje work to en- 
sure the greatest ])ossil)le ]:)erce])tnal 
develo]^nicnt ? 

A brief review of how llv:* child ac- 
(|uires syntctx will is(»l' ^ :\ : iiher ol 
pertin^-lIlt fuels. P»r()\\.. aini lielhiiii 
(/) re])orr,e(t that d^e yuuni^ child se- 
lects the noun and verbs more often 
than the adjectives" from sentences 
s])oken to him. These are the liij^h- 
information words which receive the 
heavier stress in adult intonational 
si)eech ])attcrns. For exam])!e, from 
the sentence ''Daddy is coniini;; dowti 
tlic street" the yonn<j child selects 
''Daddy coming street'* t^ reecho. 

What he chooses to omit is of con- 
cern. The forms he leaves out are the 
^i^rammatical functions, the iow-in for- 
mation words. These are tlie inflec- 
tions, auxiliary verljs, articles, j^rejoosi- 
tioHS, and conjunctions. These func- 
tion words have meaning*, but it is 
meaning that accrues in cf»ntext rather 
than in isolation. During the remain- 
ing jireschool years du'ough imitati(jn 
of the language ]ml terns of his elders, 
the young child gradually ex])ands his 
own oral output and learns to include 
these function words in liis communi- 
cations. Mis achievements are so re- 
markable that he is credited often with 
the counterpart of an adult command 
of die structures of his language. 

To assume that just because the 
child uses words and gramniatical con- 
structions acceptably he has a com- 
mensurate understanding of them is 
dangerous, More than 30 years ago 
Piaget (P) wrote about children's ver- 
balism. He found that the child used 
grammatical forms before he could 
grasp the structure of meaning corre- 
sponding to them, In other words, 
use of language structurc .by a child is 
not necessarily a guarantee that he has 
the understanding some adults would 
credit to him. 

The implication for kindergarten 
programs is clear » The years of pre- 
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school training can profitably be used 
in a twofold develo]:)ment of oral lan- 
guage. The hrst ])rong of the program 
would be a systematic language (level- 
ojiment jirogram to ensure that each 
chilfl was flevelojMiig toward a mastery 
of the elements of the grammatical 
>tructures of ICnglish. This ])rogram 
would inchide a check tni the fuiictiMn 
Wfu'ds such as preposition atlvr- 
• r •onjnncti(^ns — aiul the nclusion ol 
h lifted teaching where necessary. 
'I'hc second ])rong of Uie program 
wi>uld be interrelated with the first to 
ensure a continuing development of 
imtlerstaiuling in the use of the various 
grammatical forms. 

T\]C writer's researcli in leading dis- 
closed that even at tlie fourth grade 
!"ve! cliildren could answer correctly 
only slightly UKire than half - of the 
nuihiple-choice (piestions built up from 
seiUences containing conjunctions 
{!()), h^'om the understandings of 
child ])sycliology it is not difficult to 
luiderstaiid the reason that children 
stumble at the meaning of although. 
}iowcvc}\ and /////.v : but the fact re- 
mains that the writings they are ex- 
])ected to read c<intain these relational 
words in abmidance ; yet they are 
rarely given directed hel]) in the under- 
standing of the words and the con- 
siructions in which they occur. 

Liublinskaya {6) cited an investiga- 
tion in whicli one group of ]^reschool 
children were given instructional activ- 
ities in which they had opportunities 
through games to investigate the hiter- 
relationships of words such a-s under 
and ovC)\ The game tictivities were 
always accompanied with opportunities 
for guided discussions led by the in- 
structor. ATany times pictures were 
used; but no matter what the medium 
was, the children had the opportunity 
fo investigate the relationships ascribed 
to the function words on the concrete 
level and through speech. A control 
grou]) which had no such opportunities 
lagged behind the experimental group 
in which there were substantial 
elianges in tlic children's speech. 

Although no one can predict for a 
kindergarten teacher what the particu- 
lar language needs of her group will 
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l)e, a few working principles may l)e 
helpful. First, she should ap])raise the 
language needs of her group from the 
st.'vmlpoint of their understanding of 
grammatical constnictions. Then she 
sliould list the areas of weaknesses and 
isolate those needs which could he in- 
cluded in a total jirogram. Second, 
ouch of tJie language needs should he 
developed systematical I}', 

For example, suppose the necfl were 
a greater understanding of the con- 
juiiction wJicn. Practical activities 
diat will confroht Ll'^e children with th.e 
meaning associated with the use of 
tvhcn should he devised. One coidd 
say to Brenda, "When you hring me a 
hook, 1 will give you a pencil/' Then 
one could continue the activity hy say- 
ing, "When Brenda gives Jim the \)q\\- 
cil, Jim will hring it to me," 13efore 
long, the children will he participating 
more fully in the activity, and through 
hoth activity and discussion they can 
develop their idea of the meaning of 
ivhcn. 

This particular lesson should ho. re- 
peated with this or other activities 
until the children through these direct 
experiences have a more exact luider- 
standing of the word. TliCn at desired 
intervals throughout the kindergarten 
year, checks on the understanding of 
this, point should he made. In the 
meantime, there should be other les- 
sons directed at the development of 
understanding different conjvmctions, 
prepositions, and other function words. 

Finally, it is imperative that the 
teachers understand and explain the 
purposes of the activities. The chil- 
dren may mimic sophisticated gram- 
matical constructions but understand- 
ing of the constructions will develop 
far more rapidly and surely if the ob- 
jects, actions, and events can he 
brought down to the action or concrete 
level. Then the children can partici- 
pate in them to a greater degree and 
apply their competencies in speech to 
help them develop meaning for the 
structures they have learned to minn'c 
so well. 

Problems abound in such ventures 
but groups of kindergarten teachers 
l^y^^king together can devise programs 
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so that children can perceive better 
and can have greater competency in 
oral language to lielp them. 
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Some Effects oi" Perception 
Training in Kindergarten on 
First Grade Success in Reading 

Makiox Nkal Faustman 
Sacramento* CsJiforniu 

THK PURPOSK of this Study was to 
investigate effects of selected kinder- 
garten lessons in perception upon first 
grade reading achievement. Twenty- 
eight kindergartens in a large school 
district in northern California were 
used. 

Thirty-two kindergarten cla.sses 
were tested with the Winterhaven 
Perception Ability Forms Test 
(P^A.F.T.) and the Goodenough 
Draw-A-Man Test in September of 
the year. Out of these, 14 classes 
were chosen at random for a control 
group and 14 classes, for an experi- 
mental group. The children had been 
randomly assigned to all classes. The 
P^A.l-^.T. was given again in May to 
determine growth in perception.\ 

The following year the children 
from ti e experimental group entered 
tlie first grade on the basis of 13 to 18 
children per class. The teacher did 
not kiiov/ which children were experi- 
mental and which were control sub- 
jects. The classes were given one 
form of the Gates Primary Word Rec- 
ognition Test in November and another 
form of the same test the last week of 
May. 

Teachers were cliosen at random 
for either the control or experimental 
classes from a group of 22 teachers, 
matched on years of experience and 
teaching competence. Each of the 
kindergarten control and experimental 
group teachers received in-service 
training on the new kindergarten guides 
from both county and district; also in- 
service in the area of development of 
language skills in kindergarten children 
was given all teachers taking part in 
the experiment. Teachers of the ex- 
perimental group received training in 



teaching perception skills in addition to 
gaining hel]) from the guide and lan- 
guage training. 

The perception training consisted of 
the use of materials and methods advo- 
cated by Frostig, Strauss, and Kep- 
hart, as well as materials and meth- 
ods suggested by this writer. Teacher- 
made materials, following the five areas 
of visual perception identified by Fros- 
tig as Visual- Motor. Figure-Ground, 
Position-In-Space, Form Constancy, 
and Spatial Relations were also util- 
ized. The Winterhaven program for 
perception was added with tem])late 
training and form recall. Template 
training was planned for no more than 
three times a week. Manipulating ob- 
jects to ascertain relative size, shape, 
and texture, classifying into ordinate 
categories, and simple coding were also 
taught. 

Lanfjuage experience and the learn- 
ings outlined in the kindergarten guide 
formed the basi,s for both the experi- 
mental and regular kindergarten pro- 
grams. Perception training was added 
to +he program for the experimental 
kindergartens. 

When the experimental class teach- 
ers became conscious of perception de- 
velopment, they often incorporated 
training in perception in traditional 
kindergarten activities such as 
rhythms, block design, bead stringing, 
and building blocks. Body schematic 
exercises became a part of rhythmic 
activities ; and block design, bead 
stringing, and building blocks were 
manipulated into patterns to match in- 
creasingly complicated designs made 
s])ecifically for the children to follow. 

Kindergarten September test results 

Based upon the Goodenough test of 
intelligence, the mean IQ for the con- 
trol group was 101 ; for the experimen- 
tal group, 99. The difference between 
the two groups was not significant. 
P.A.F.T. results showed the Control 
group averaged 53.49 in September at 
which time the test group scored 34.79. 
Such a deviation could occur in any 
group, as both scores fall within the 
norma! range, and it is a happenstance 
in favor of the control group. The 
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largL\st growth in perception a])pcared 
at the 40 to 45 range, and there were 
more children in this ])erce])tion range 
in llie control groiq) tlian in tlie cxjkt- 
inicntal group. Using chi square for- 
mula, the difference was sigmTicant at 
the .01 level. 

Kindergarten May test results 

The control group scored 62.16 in 
ULM-cei)tion on the P.A.]M\ and the cx- 
l)erimental group, 69.79. Using cln' 
square formula, the difference, in 
gro\yth hetween the two grou])s is not 
significant. The score, however, indi- 
cates an increase in the average for the 
experimental group of 35 i^ercejnion 
points as comj^nred to only 9.67 aver- 
age perception points for the control 
grouj:j. 

First giade test results 

First grade findings show that the 
control group increased from a Gates 
word recognition raw score average of 
8.69 or 1.8 grade levH in Novemhcr to 
14.14 raw score average or 2.06 grade 
level in Alay. T)ie cxi)erimental grouj) 
jdiowed a growth in mean score on the 
Gates Word l^ecognition TesL from 
16.27 raw score average or 2.13 grade 
level in November to 23.40 raw score 
average or 2.3 grade level in Jvlay. 

Using chi square formula the' differ- 
iMice in November was significant at 
the .01 level. Using the same fornntla 
the May score also showed a • ignifi- 
cant difference at tlie .01 level in "favor 
of the experimental classes. 

It should be noted, in this context, 
that the test grou]) final score distribu- 
tion figure has a hell pattern or normal 
probability curve. The reason the 
other score distribution did not follow 
the foregoing jxittern was due to the 
impossibility of ]>rocuring degrees of 
zero, 

Other findings 

The experimental group obtained 
greater gains throughout the studv be- 
cause of the effect of perception train- 
ing in the kindergarten. In order to 
carry out the perception training, the 
following were necessary ; 1 ) diagnosis 
O children's learning needs in kinder- 



garten: 2) individuali/ation of in.struc- 
tion ; 3) teaclier gains in knowledge of 
chikl growth avid dcvoIoi)ment and 
perce])ti()n of young children as ]iart of 
their total growth i)attern. (The teach- 
ers mentioned this as the most impor- 
tant factor in their individnal growth 
as teachers.): 4) teachers' encourage- 
ment if children desired lo experinienl 
with words and sim|)le s\'ntax ; and 5 ) 
encouragement to read in other i)laces 
a given word, after recognizing it once. 
(The exj^erimentai groui:> of children 
asked for a word in a hook more than 
three times as often as did diose chi!- 
di "en in the control grou]).) 

Children were taught reading when 
ready from a growth standpoint, and 
tlieir time was not wasted with pre- 
reading activities in the first-grade un- 
less it was nccessarv for a liarticular 
child, 

Conclusions of tlie study 

.'\ rigorous study was made to deter- 
mine ii^ a formal perception ]>rogram in 
kindergarten would contribute to the 
growth of j)ercei)tion in chiklren at the 
end of the kindergarten year and con- 
tribute to success at the first grade 
level. 

The cliiklren, chosen randomly and 
placed into two groups of fourteen, 
were each given the P.AJ^^.T. in Sep- 
tember and Afay of the kindergarten 
year to determine growtli in ])erce])tion 
and tested with the Gates Word Rec- 
ognition Test in N'ovember and May 
of the first grade to determine growth 
in reading ability'. 

Test results showed significantly 
greater growth in both perception and 
word rec(\gnition achievement in the 
experimental group than in the control 
grou]:). These differences favored the 
experimental group at the .01 level. 

Observations pertinent to the study 

The teachers felt pressure in teach- 
ing the entire program in a half-day 
session kindergarten. It was generally 
telt that it would have been easier in a 
full-day-session kindergarten, but th.ere 
were none in the district in the locale of 
the study. Lacking the opportunity of 
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a full-day-session kindergarten, a pre- 
school program feeding into a percep- 
iion-oriented, language-experience kin- 
dergarten may help both the child to 
learn effectively and the teacher to in- 
struct effectively. Growth in jiercep- 
tion, creativity, and coninmnication 
skills might be the goal of the kinder- 
garten and j)reschool programs. 

The following U-indergartcn tech- . 
ni(|ues were considered jxirticniarly 
vahiable, aUhough time-consuming on 
tlie jjart of the teacher: apialy/.ing 
growth i)atterns of children and group- 
ing according to needs: individualizing 
instruction ; coriStantly evaluating chil- 
dren's progress : preparing manipula- 
tive work outside classroom hours ; 
preparing work-, outside of c:assroom 
hours, to increase verbal and creative 
skills: learning new ways of doing fa- 
miliar lessons; and planning activities 
on a very flexible three-to-six grouj^ 
basis during the day (which meant 
extra planning and organization). 

Every day perception lessons, in- 
cluding templates, author-made per- 
ception training activities, Frostig ex- 
ercises, as well as manipulative tech- 
niques, were part of the curricular of- 
ferings. Body scheniatic exercises 
were given to the children by the 
teacher, and the relative position of ob- 
jects in relation to the child's own 
body was part cf the daily teaching as- 
signment. Directionality techniques 
not only helped the child orient himself 
to his environment but also helped him 
to develop dominajice. Building blocks 
and bead stringing, according to pat- 
terns, were also used^ to strengthen 
perception. Cut and paste work, as 
well as art tv '^hniques, added to needed 
skills. With these techniques, and 
many others, the children developed 
some of the skills necessary for suc- 
cessful reading. 

A post study will be made to deter- 
nn*ne if the children taking part in the 
study and remaining in the school dis- 
trict continue to progress at their pres- 
ent more advanced academic level as 
compared with others who did not 
O ye this type of kindergarten training. 
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An Investigation of 
Visual Discrimination Training 
for Beginning Readers 

Warki'^x H. Wii RFC lock 
Mid-continent Regional Education 
Tvahoratory 
Krmsas City. Missouri 

KKOM Tinc MAxv j-ACTOKS that Con- 
tribute to readiness for beginning read- 
ing, this study concernecl itself solely 
with the factor of visual discrimina- 
tion, It is apixirent from the literature 
that skill in visual discrimination is a 
major lactor in l^cginning reading and 
that sl<ill in visual discrimination is 
learned. Smith and I3echant feel, to a 
certain extent, diat diis skill can be im- 
l)roved by direct training (6). 

In her work on perceptual dcvelon- 
nient» Gii>son raised the questicjn of 
how much learning might take place 
(*/). One po.ssibility that she dis- 
cussed is that the child be provided 
with a kind of feedback so that he can 
compare his own output with another 
repetition of the standard. 

The development of visual discrimi- 
nation is one of the major objectives of 
instruction in beginning reading. 
Heilman indicated that while matura- 
tion cannot be hastened, visual dis- 
crimination can be **shar])ened'' 
through experience and practice (5). 
Smith and Dechant believe that the di- 
rect training of visual discrimination 
constitutes one of our major responsi- 
bilities in the child's early reading pror 
gram ((5). It appears that the school 
must provide as much of tliis experi- 
ence as is needed, and different cliil- 
dren may need varying amounts. 

Readiness lessons found in most of 
the major reading programs provide 
lessons requiring visual discrimination. 
However, these lessons are not hkely 
to be built on the letter forms used in 
later reading lessons but are concerned 
with learning to discriminate pictorial 
forms and geometric shapes from one 
another. It is not certain whether 
such teaching has much etTect on 
learning to recognize letters and 
words. Gates found only low coeffi- 
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cicnts of correlcitioii between discrimi- 
nation of geometrical figures and read- 
ing ability (3). Vernon believes that 
learning to ^ -scriminate meaningless 
shai)es from or e another docs not have 
much effect on learning to discriminate 
letters and words (7). 

I'ries suggested that the first set of 
recognition res])onses to be develo])ed 
are those for the letters of our alj^ihabet 
(2). He is supported in this idea by 
Anderson and FJearborn, among oth- 
ers, who feel that individual letters 
constitute the most important cues in 
word ])erception (1), 

Fries indicated not only that the 
first set of recognition res])onscs to be 
develo]jed should be those for the let- 
ters of the alpliabet but also that the 
letters must he idejitified as cou'trasting 
shapes and this identification of con- 
trasting letter pairs ])racticed "... 
until the child's recognition reactions 
to the significant features that separate 
each letter from all the others are auto- 
matic" (2). 

Purpose of the investigation 

The major questions this study 
sought to answer include the follow- 
ing: 1) Will those kindergarten stu- 
dents who are trained to make itistant 
responses of recognition to the ca]:>ital 
letters of the ali)habet show a signifi- 
cant difference in their visual discrimi- 
nation ability from those kindergarten 
students who did not receive this train- 
ing? 2) To what extent can instant 
responses of recognition to the capital 
letters of the alphabet he trained dur- 
ing the readiness period prior to formal 
instriictioii in reading? 

Methods and procedures 

Before the opening of school in Sc])- 
teniber 1964. three schools in the 
Phoenix Elementary School District 
Number One, Piioenix, Arizona, were 
selected to ])articipate in this study. 
The three schools re]jresented ex- 
tremes in a socioecononn'c continiuini 
within the district. An attempt was 
made to establish Uie fact, based on the 
ppT^rivailablc census data, that the children 
^JEyj^ in this study were representative of 



two different environments within this 
school district. It was realized that 
the term hit/h sociocconoutic groitf^^ as 
used in this study, would not hold if it 
were removed from the context of the 
1 'hoeiiix IClenientary School District 
Miunl)er One. The same might a]^])ly 
to the term loiv' sociocconoiuic (/rouf>. 
as used in this study. 

.Ml children attctiding the morning 
kindergartens in these schools were 
administered visual chscrimination sub- 
tests one, two, and four of the Lee- 
Clark Reading Readiness Test and a 
1 -etter-T'^orni-Training Criterion Test. 
The three visual discrimination sub- 
tests of the Lee-Clark Reading I^eadi- 
ness Test were administered to the 
chiklren in small grou]^s of nf)t more 
than ten in each group. 

The Letter- Forni-Traini :g Criterion 
Test (L 1" 1 Test) was designed by 
the writer to assess the child\s ability 
to make instarit responses of recogni- 
tion to the ca])ital letters of the English 
alphabet. The test nriterial is pre- 
sented on a fihnstrip, which consists of 
two i)ractice frames and 26 frames of 
actual test items. Each test item rei)re-. 
sents one letter of the :dphabet flashed 
by a tachistoscopic 'device for ai^proxi- 
mately one fortieth of a second. The 
child is required to recognize instantly 
the stimulus letter and then select that 
letter from four letters displayed on a 
card. For example, the letter // is 
flashed, and tlic respondent must pick 
that same letter out of the letters P, IL 
/i. . The practice fram^^ show die 
child where to look and how he is to 
respond and allow time for him to be- 
come ac(|uainted with a tachistoscopic 
])resentation. 

All children were given the I^etter- 
I**orm-Training Criterion Test on an 
individual liasis. Tt was administered 
as a control on prior ability to perform 
the task of instant responses of recog- 
nition. 

A random selection was made from 
an alphabetical list of these 98 kinder- 
garten diildrcn to determine die ex- 
perimental and control groups. Trans- 
fers and illness resulted in a final 
sample ])Opulation of 90 children. 
I"orty-five were placed in the experi- 
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mental group; and 45, in the control 
group 

The children in the experimental 
group were given training to establish 
instant responses of_recpgtiition to the 
capital letters of the alphabet. This 
training was attempted l^y means of a 
series of five fihnstrips whicli intro- 
duced 16 upper case, unadorned capital 
letters. The eight stick letters intro- 
duced were /, 7\ 11^ //, A, M. N. 
The four stick and circle letters intro- 
duced were D, B\ P, R, The four cir- 
cle letters introduced were U, O. C\ 
S. The experimental group received 
15 minutes of training a day, five clays 
a week, for a period of one month. 

The child was expected to visualize 
the significant features of the contrast- 
ing letters presented in each cx])Osure. 
Each student was required to indicate 
if the contrasting letters were the 
'*sanie" or ''different." For this task 
each student was provided wtih three 
cardboard squares and three cardboard 
circles. The child was then taught 
that a square represented contrasting 
letters which were the same and that 
the circle represented contrasting let- 
ters wliich were different. 

The first filmstrip used introduced 
the stick letters /, T, I\ E iii 30 cnni- 
binations of. contrasting letter i)a!rs. 
The contrasting letter pair E and F 
was flashed* Since the children were 
taught that a response to **different" 
called for a circle, they were expected 
to display one circle on the table before 
them. The second frame was tlien ex- 
posed and held on the screen showing 
the E, F jjreceded by a circle* The 
children could then compare their re- 
sponse to the standard shown on the 
screen. Tliose who correctly displayed 
a circle were reinforced by the stand- 
ard on the screen ; those who had dis-* 
played a square were helped to see that 
the E and F were ^'different" and that 
a circle was used to respond when two 
things were "different/' The same 
procedure was followed when a con- 
trasting letter pair that was the ''same" 
was flashed, for example, E, E. 
Q The fihnstrips were shown by means 
ERJC a standard filmstrip projector with a 



tachistoscopic attachment for use when 
flashing was required. For each frame 
of contrasting letter • i)airs shown, the 
instructor called the children's atten- 
tion to the significant contrastive fea- 
tures of the letters after the children 
had first responded t(:> them by nsc of 
their squares and circles. 

At the conclusion of this training all 
children in both groups were again id- 
nunistered subtests one, two, and four 
of the I.,ee-Clark Reading Readiness 
Test and the Letter-Form-Training 
Criteria Test. Exactly the same 
procedures were followed as described 
in the ]^retesting. 

The statistical teclmique of analysis 
of covariance was employed to provide 
a measure of atlaining control of indi- 
vidual differetices when testing for sig- 
nincatice. 

Results 

To control on individual differences 
in aptitude and ability which might 
Iiavc had an unbalanced influence on 
the mean criterion of the groups of 
students trained by the different meth- 
ods, subtests one, two, and four of the 
J^ee-CIark Reading Readiness Test 
were administered during the first 
month of the 1964-1965 school year, 
Since these kindergarten children were 
tested at the outset of their first school 
experience, it was assumed ihnt the 
foregoing test would l)e a valid meas- 
ure of the chikPs ability to niake visual 
discriminations pric^r to any formal 
training in school 

The investigators felt that it would 
be important to detennine if there 
were any significant differences in the 
ability of children from different envi- 
ronments to make visual discrimina- 
tions. An /''-value of 12.5 with 1 and 
96 degrees of freedom was obtained 
and is significant beyond the .01 level 
of confidence. Therefore, there was a 
significant difference in visual discrim- 
ination ability between children re]ire- 
senting two extremes of socioeconomic 
groups within the district. 

One of the major aspects of the 
[)roblem of this study was as follows: 
Will those kindergarten students who 
are trained to make instant responses 
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of rccoifiiition to t. ^ . , letters of 
the alphabet slio'.v-a si^nilicant differ- 
ence in tlieir visual discrimination abil- 
ity from those kindergarten studetUs 
vvho did not receive tliis trainins^? 

The visual discrimination subtests 
one, two, and four of tlie Lee-Clark 
Kea(Un<f Readiness Test, administered 
as a ])ost-test, constituted the criterion. 
The control variable was the visual 
discrimination subtests one, two. and 
foiu- of the Lee-Clark Reading Readi- 
ness 'IVst. adniinistered as a pretest. 

As previously demonstratecl, there 
were iniavoidabic individual dilTerences 
among nienil)ers of the samj^lc popula- 
tion which could influence the crite- 
rion. To provide the investigators 
with a means of attaining a measure of 
control of indivichial differences, analy- 
sis of covariance was used. By using 
the pretest scores of the Lce-CIark, 
some of the bias introduced by individ- 
ual differences was removed. An 
value of 7.48 with 1 and 87 degrees of 
freedom was obtained and is sigm'ficant 
l)eyond the .01 level of conlidence. 

The second major as]:icct c; the 
problem of this study was to deternn'ne 
to what extent instant responses of rcc- 
ognitio)! to the capital letters of the 
al])hal)et can be produced during the 
readiness stage prior to formal instruc- 
tion in reading. 

I1ie Letter- Form-Training Criterion 
Test, as described earlier, was adnn"n- 
i.stered to all children as a ])retest ]jrior 
to trtiining and as a ])OSt-test at the 
conclusion of the training. To test for 
significance of difference between the 
mean scores on the pre- and the post- 
test, analysis of variance was used 
An F-vahie of 33.89 widi 1 and 88 de- 
grees of freedom was obtained and is 
significant beyond the .01 level of con- 
fidence. 

Interpretations 

In selecting the sample population 
for this study, an attesnpt was made to 
include children from different envi- 
ronments who represented extremes of 
the socioeconomic continuum within 
the Plioenix Elementary School Dis- 
O' t Number One. The limitations 
ERJC ^^'g^t in this approach were real- 
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ixed ; nevertheless, it was demonstrated 
that environmental dilTerences between 
the ''higlr' and *'low" socioeconomic 
grou])S did exist. Apparently, theti. 
tiiere is a' significant dirfe;ence in vis- 
ual discrimination ability between 
these* two groups centering school for 
the hrst time from dilTercMit environ- 
ments. 

Since there was a significant differ- 
ence in tlu: al)ility of kindergarten stu- 
dents in the ex])erimental grou{:) to 
n^ake instant responses of recogm'tion 
to the ca])ital letter.^ of the alphabet, it 
uow seems ])lausil>le that the kit-der- 
garten children in this study were ca[v 
able of learning to make these re- 
S[K)nses. 

In a{hlition to the fact that there was 
a significant difference in visual (h*s- 
crimination ability between students 
taught to make instant res]:)onses of 
rec(\gnition to the capital letters of the 
al])hal)et and those who did not receive 
this training, it might be assumed that 
learning to make these res]:)Onses en- 
hauces visual discrimination ability. 

However, certain limitations should 
be CfJiisidered. While learning to 
make instant responses of recognition 
to the ca])ital letters of the alphabet, 
the children were learning to attend to 
these stimuli and to concetitrate on 
tliem. The attention-concentration fac- 
tor is one tliat merits consideration, 
In order to make visual discrimina- 
tions, one must attend to the things 
l)eing discriminated. 

While the pretest results very defi- 
nitely favored those children who came 
from environments characterizing the 
upper extremes of the socioeconomic 
continuum within the district, the chil- 
dren from the lower extreme of the 
same continuum seemed to profit most 
from the training. Perhaps further 
investigation will find that children 
who <lo well on tests of visual discrimi- 
nation ability upon entry to school will 
])rogress satisfactorily within the scope 
of the usual readiness programs and 
that those cliildren who do not already 
])ossess the ability to a satisfactory de- 
gree would profit most from this kind 
of additional training. 
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The Efficacy of an Auditory and 
a Visual Method of First Grade 

Reading Instruction with 
Auditory and Visual Learners 

E.\RHARA BaTEMAN 

Univcrsit}' of Oregon 

.MOST ATTKMPTS to individualize read- 
ing instruction in regular clas.sroonis 
have focused on the ]:)U]>ils' varying in- 
terests and rates of learning rather 
than on styles of learning. 

In a recent study of reading disahili- 
ties in children, de Hirsch, Jansky, and 
I-^angford (2) compared children's rel- 
ative strengths in visual atul auditory 
perceptual areas and concluded that 
teaching methods shoidd to a large 
extent i>e determined by modality 
strength and weakness. Conversely, 
Harris (3) failed to find any signifi- 
cant association between the specific 
teaching method used (visual, audi- 
tory, or kinesthetic) and the presumed 
aptitude for that method. 

The basic purpose of this study was 
to explore the efficacy of an auditory 
approach compared to that of a visual 
a])proach to first-giTide reading, both 
Q when children were homogeneously 
ERJC grouped by preferred learning modal- 
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ity (auditory or visual) and when they 
were not so grouped. 

SiibjecLs and procedures 

This study was initiated by the 
Mighland Park, IlHnois, school .system 
as part of its program to evaluate and 
iin])rnvc first grade reading insl ruc- 
tion. 

In the spring of the year, eight kin- 
dergarten classes were given the Dc- 
troit tirrmp Intelligence Scale and the 
Metro])olitan Reading Readiness Test. 
In addition, the Illinois 'I'est of Psy- 
cholinguistic Abilities ( ri' PA ) wa.s 
adnn'nistered lo the children in fom* of 
the classes. 

On the basis of tliese test results the 
children were assigned to their first 
grade classes. The four classes which 
were not adniinistered the ITi*A were 
designated as nonplacement classes. 
Two of these nonplacement classes re- 
ceived auditory niethrKl reading in- 
struction, and the other two received 
visual method instruction. These non- 
])lacement children were assigned to 
their first grade classrooms in the 
usual manner titilizcd by the school 
.system — an informal ''sorting process" 
in which an effort is made to have all 
classes heterogeneotis and similar to 
one anodier on CA and TO and to con- 
trol boy/girl ratio within each class. 
"Phe classes were not known to differ 
in any respect other than the metlKxl 
of reading instrtiction employed by the 
teacher. There were no significant 
differences among the four classes on 
IQ. MA, or total reading readiness. 

Each child in die other four classes, 
the i:)lacement classes, was labeled an 
''auditory'' or a ^'visual" subject on the 
basis of his performance on the two 
ITPA subtests of memory which 
measure automatic-sequential language 
abilities and have been foimd to cor- 
relate with reading. The total group 
of placement children ( N=87) was 
stronger in auditory memory (audito- 
ry-vocal sequential, subtest No. 8) , 
where the mean language age was 
80.75 months, than in visual memory 
(visual-ii^otor sequential, snljtest No. 
9), where the mean language age was 
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71.30 months. The ''tvni -al " child in 
this group thus score ; nine months 
higher on auditory memory than on 
visual memory.. The difference was 
used as the base line in tlie deternnna' 
tion of whether a child was labeled 
•'auditory*' or "visual/' If his audi- 
tory meinory score exceeded his visual 
meniory score l)y more than nine 
months, he was designated an auditory 
subject : if it exceeded the visual by 
less than nine months, he was a visual 
subject. There were some borderline 
cases which were labeled on the basis 
of the total profile (comprised of four 
additional auditory tests and three ad- 
ditional visual tests). 

Many of the children in the auditory 
group showe<:l only a very slight 
preference for the auditory modality, 
and the same was true for those in the 
visual group. AH of the strong ])refer- 
ence children were clearly in their ap- 
propriate group. The inclusion of 
"borderline'* subjects has the effect of 
minimizing obtained differences. 

Table 1 shows the constitution of all 
eight classes. 

Figure 1 shows the mean ITPA 
scores of the two Placement Classes of 
auditory subjects (N— 44) and the 
two Placement Classes of ^visual sub- 
jects (N=43). The greatest differ- 
ences occur in auditory memory and 
visual memory since these subtests 
were the bases on which the chil- 
dren were divided. However, the au- 



ditory subjects' mean score was 
slightly higher on all five auditory sub- 
tests, and the visual subjects' score 
was higher on the four visual subtests. 

The auditory method classes used 
the Lippincott beginning program ; the 
visual method classes, the Scott, 
Foresman series, ^'he teachers of the 
placement grou])s were not told 
whether they had a class of auditory or 
of visual subjects. (The two auditory 
method teachers guessed correctly 
which grou]) they had within tb^^ first 
few weeks of schoob but this fact was 
not confirmed for them.) All eight 
first grade teachers in tlie study at- 
tended in-service orientation sessions 
in which the use of only those sui))>le- 
mcntary reading materials and tech- 
nicjucs consistent with the basic ap- 
jjroach used in that classroom (audi- 
tory or visual) was emphasized and 
discussed. Only one instance of **con- 
tamination-' was discovered in which a 
teacher of a nonplacement visual 
method class employed some supple- 
mentary auditory materials. 

At the end of first grade the Gates 
Primary Word Recognition and Para- 
graph Reading tests were admim\stered 
to all eight classes, j Each pupiTs 
scores on these two tests w^ere aver- 
aged to obtain his reading grade. A 
spelling test (author-constructed) con- 
sisting of 12 words and 6 nonsense 
words was also administered to all 
subjects. 



TABLE 1 
EIGHT CLASSES 



Placement Classes Subjects Method N IQ 

1 (A.Am) Aud. Aud. 24 126.0 

2 (V.Am) Vis, Aud. 24 1247 

3 (A.Vm) Aud. Vis, 20 124.8 

4 (V.V™) Vis. Vis. 11 126.2 

87 
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Nonplacement Classes 

5 (A-V., Ami) 

6 (A-V., Amfl) 

7 (A-V., Vmi) 

8 (A-V., V„,) 



Aud. 


& Vis. 


Aud. 


25 


124.3 


Aud. 


& Vis. 


Aud. 


23 


127.0 


Aud. 


& Vis. 


Vis, 


25 


121.6 


Aud. 


& Vis. 


Vis, 


22 
95 


125.6 
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FIGURE 1 

Profile of ITPA Performance of Auditory (N=- 44) & Visual (N = 43) Subjects 
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Results— nonplacement classes 

The results obtained are presented 
in three sections : 1 ) a comparison of 
the auditory and visual methods in the 
nonplacement classes; 2) a comparison 
of the auditory and visual methods 
with auditory and visual subjects ; and 



3) a comparison of good and poor 
readers from the placement classes. 

Summary data for the nonplacement 
classes ar-i presented in Table 2. 

The 2.1 point IQ difference between 
the combined auditory method classe.s 
(N = 48) and visual method classes 
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TABLE 2 

NONPLACEMENT CLASSES (N = 9S) 
READING AND SPELLING ACHIEVEMENT 







Class 




Average Reading- Grade 


. Spelling 




N 


Subjects - 


Method 


IQ 


X 


SD 


X No. Right 




25 


A-V, 


Ami 


124.3 


3.34 


1.14 


7,04 




23 


A-V, 


Ama 


127.0 


3.27 


.57 


6.57 


Total 


48 


Auditory 


Method 


125.6 


3.31 


.91 


6.81 




25 


A-V, 


Vmi 


121.6 


2.95 


.51 


2.88 




22 


A-V. 


Vm« 


125.6 


3.00 


.53 


2.65 


Total 


47 


Visual 


Method 


123.5 


2.98 


,52 


2.77 
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(N=47) was not significant. The au- 
ditory method was sijjnificantly supe- 
rior izt = 2.17, p < .05) to the visual 
method. The meair reading acliieve- 
ment of tlie • children in the auditory 
classes was 3y^ months liigher than 
tliat in the visual classes. 

The difference in achie\-cnient he- 
tween the two auditory classes was 
only a half month which was the same 
as the difference between the two vis- 
ual classes. This finding suggests .that 
the teacher variable 'was not so crucial 
as the method employed. 

The same clear superiority of the 
auditory method over the visual is seen 
in the spelh'ng scores «as ]:)rescntcd in 
Ta])le 3. 

The foregoing data reveal that when 
children were heterogeneously grouj^ed 
without regard to preferred learning 
modality, the auditory method of in- 
struction produced results significantly 
superior to those of the visual method 
in both reading and spelling. 

Results— placement classes 

Analysis of variance (two-way fixed 
effects model) of reading achievement 
revealed that for the four placement 
classes the auditory method was signif- 



icantlv sui:)erior to the visual method 
(F = 16.2S, 1 df. p < .01) and that 
the auditory suhjects were, significantly 
sui^ierior to the visual subjects (F = 
9.2S. 1 df. p < .01). Method ac- 
counted for 14 percent of the variance 
and suhjects. for 7 percent. Tlierc was 
no interaction between subject and 
method (F = 1.62, NS). Table 4 
s u m m a r i z e s reading and si:)elling 
achievement of the" f(mr i^lacemcnt 
classes. 

The superiority of the AsA„i grou]) 
at^d the poorer performance of the 
^'sV„i group in reading are apparent. 

Analysis of variance of s]>cllirig 
scores revealed tbat the auditor\- sub 
jects were suj^erior to the viSi* vl sub- 
jects (F = 49.4, 1 df, p < ^n) and 
that the auditory method w<iv» superior 
to the visual method (F = 427. 1 df. 
I) < .01). Method accounted for 24 
])ercent of the variance and subjects 
for 2S ])ercent. Again, there was no 
interaction between subject and 
method (F — 2.0. 1 df, NS). 

Good readers versus poor readers 

The children in the ])lacement 
classes who scored at the 3.9 grade 
le\-el or above were designated **good" 



TABLE 3 
NONPLACEMENT CLASSES 
SPELLING ACHIEVE^IENT 



Auditory Method Visual Metiiod 

Spelling Score Classes Classes 



0-5 words right 14 (29%) 39 (83%) 

6+ words right 34 (71%) . 8 (17%) 

N . 48 • 47 



TABLE 4 
PLACEMENT CLASSES 
READING AND SPELLING ACHIEVEMENT 



Average Reading Grade Spelling 

N Subjects - Method IQ X SD X No. Right 



24 A A 126.0 3.62 .37 11.29 

24 V. A 1247 3.43 .38 , 7.92 

20 A V 124.8 3.34 .59 7.85 

O V V 126.2 2,90 .51 L79 

.ERIC 
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readers, .•iiid tliose wlio scored below 
2.9 parade level were ''poor'* readers. 
These hi<jhly arl)itrary ciitr^'T^ wert*^ 
dictated by the necesr.ity of chioosing: 
points which would yield griuips of a 
size suitable for study. 

Oif the 16 good readers, 14 were 
taujiht l)y the auditory luethodland two 
by the visual nielliod. Of the poor 
reaiDers,. 16 wore visual subjects, 12 
of whom were taught ]>y the visual 
nietiiod. The clear su])eriority of tlie 
audiaory method over the visu;il and 
llie less marked su]^eriority of the au- 
ditory subjects (as foutul in the analy- 
sis of rariance) arc both aj^parent in 
Ta])le 5. 

The mean IQ of the good renders 
was 129.6 compared with 120.2 t^-r the 
])Oor readers. Table 6 sho^ws t&e TQ 
breakdown by preferred "mociality. 

The visual subjects wlio were ^otjcl 
readers were substantially above the 
average IQ for the total group, while 
the auditory subjects wlio w:ere poor 
readers avere api^reciabl}' i^elow the 
group mean in intelligence. These 
data again confirm the earlier oj)serva- 
tion that children who prefer tlie visual 
modality are handicapped, relative to 
those Wtio ])refer the auditory nvodality 
in reafiEing. An interesting possibility 
is suggested : Did the few visual sub- 
jects who becxune ''good" readers l)y 
the end of first grade also become 
more auditoriallv oriented ? 

When the ifPA jDrofiles of the 16 
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good readers and IS poor readers were 
plotted (see Figure 2), it was inunedi- 
ately a]^parent that the |>svcliolinguistic 
I^atterns were different in'.sliape as well 
as in level. The level difference was to 
be expected since tlie TQ's and MA's 
of tlie good readers were higlicr than 
those of the poor readers, l^ecausc the 
good readers were ])redominautIy audi- 
torv subjects (12 of 16), their'liighly 
auditory pn»fi!e is not unexpected. 
i lowever» the poor readers were ]n'e- 
donn'nantly visual subjects (13 of IS) : 
but their profile is not i^redominantly 
visual. Figure 1 shows that the mean 
difference betweeiii the total group of 
auditory ^^ubjects and the total group 
of visual .^subjects on auditory-vocal 
automatic is less than one month. Yet 
on Figure 2 it is 15 months. Also, 
Figure 1 s&ows only a two-month su- 
])eriority of the auditory subjects in 
vocal encodliing, while the good readers 
(Figure 2) are 15 months Iiigher than 
the pOi^v rejiders. The foregoing sug- 
gests that, .^g•iven good auditory mem- 
ory, other andiLory -vocal skills (inci- 
dental verbal learning and vocal 
expression) ma}' play a more im])or- 
taut rolie in reading tlian ]:>revious 
ITPA studies have indicated* 

The poor readers* ITPA profile dif- 
fers from ihcir ''parent'* visual group 
iiu that they show a ]jeak in motor en- 
coding and are below the total visual 
i^rou]:* in visual memory- The low vis- 
ual memory might be related to the 
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CLASS PLACEMENT OF GOOD AND POOR READERS 
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TABLH 6 

IQ OF U;nD AND imim READERS 



A. V. T 



Good 16 127.8 1.15.0 129.6 

Poor 18 111.4 123.6 130.2 
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FIGURE 2 

Profile of ITPA Performance of Good (N = 16) and Poor tN= 18) Readers 
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presence of the five auditory siil)jects 
in the poor reader group. This as- 
sumption poses a difficulty in account- 
ing for the strong showing of the poor 
readers in motor encoding, which is a 
visual-motor test. The high motor en- 
coding score of the poor readers does 
suggest that some very active (hyper- 
active?), *'acting-out" children, may 
have difficulfy adjusting to the audito- 
ry-vocal world of reading. 

The unexpected finding that the 
AhA,„ group produced ten good read- 
ers and only one poor reader, while the 
V»V„i group had 12 poor and not 
any good readers, has precluded the 
kind of intergroup comparisons of 
good and poor readers that would have 
been most meaningful in regard to psy- 
cholinguistic abilities, 
^here was no overluip whatever be- 
ERIC" distribution of_ spelling 

Hap»3ajs of the good readers (X .= 12»3 



w^ords correct) and the poor readers 
(X =2.2 words correct). 

Summary and discussion 

The major findings of this study 
may be very simply stated: the audi-- 
tory method of reading instruction was 
superior to the visual method for both 
reading and spelling; the auditory- 
modality-preferred subjects were supe- 
rior in both reading and spelling to 
the visual-modality-preferred subjects; 
and there was no interaction between 
the subjects' preferred modality and 
the method of instruction used. 

Within the fields of remedial and 
corrective reading one of the recurring 
issues centers on whether instruction 
should be geared to the child's pattern 
of cognitive strengths or to his weak- 
nesses. It was hoped that this study 
might provide evidence on this point 
as two groups (AhAh, and YnVm) 
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were taught in harmony with tlieir 
strengths and two groups (AsVp, and 
VsAni) according to tlieir weaknesses. 
However, one of the- strength groups 
was significantly superior (AsAnO to 
all other groups, and another (V«VnO 
was significantly inferior. The \veak- 
ness groups (AhV„, and V^Am) were 
intermediate in results produced and 
were highly similar to the nonplace- 
ment classes. One way to talk about 
tliese results is to say that it is not 
enough to ask "Should one teach to 
the child's strengths or his weak- 
nesses?" but that one must specify 
about which child he is asking. The 
data from this study suggest the an- 
swer would then be to teach to his 
strengths if he is an atxditory learner 
or to his weakness if he is a visual 
learnen However, a much simpler 
way of stating all this is to say that 
the auditory method is superior, re- 
gardless of the child's own pattern of 
learning. 

It is, of course, possible that this 
method may be true for a homogene- 
ous, above-average intelligence group, 
such as this, and still not be true for 
the extreme cases found in a reading 
disability population. 

The close correspondence found be- 
tween reading and spelling achieve- 
ment was striking and possibly suppor- 
tive of the observation that both read- 
ing and spelling are basically processes 
of making sound-symbol associations. 

The findings of this study support 
those of Harris (J) who found no in- 
teraction between subject and method 
and those of Bliesmer and Yarborough 
(i) who compared the effectiveness 
of ten beginning first grade programs 
of reading, including Lippincott and 
Scott, Foresman, and found the Lip- 
pincott program was significantly su- 
perior to the Scott, Foresman on every 
measure of reading employed (Stan- 
ford Achievement Tests subtests of 
Word Reading, Paragraph Meaning, 
Vocabulary, Spelling, and Word Study 
Skills). The 484 children included in 
the foregoing study were from middle 
a * 0 >'er socioeconomic levels, in con- 
tiERJC> the higher level of. the present 



investigation. In the Bliesnicr-Yar- 
])orough study the four ''auditory 
methods" f including T.ippincott) were 
all sigmTicatUly su]:ierior to the three 
visual methods" (including Scott. 
Foresman) . 

The evidence a])pcars to he moimt- 
ing that reading is basically a sound- 
symljol association jM'Ocess anci should 
perha])S be taught to all children as 
such. The assum])tion has often been 
made by many, including the writer, 
that some kind of matching iM'occdure 
in which instruction is differentially 
geared to individual children, replete 
with their individual differences, must 
be better than an arbitrary application 
of one method to all children. How- 
ever, it is possible that our lack of 
knowledge of adequate or best methods 
of teaching a given set of behaviors 
such as reading has made this assump- 
tion too easy. 

Limitations of the present study 

One of the major limitations of this 
study is that the sample was drawn en- 
tirely from a high socioeconomic level. 
The general ability and achievement 
level was unusually high (e.g., onl^' 
one child in tlie. entire sample had a 
group IQ of beiow^ 100), and it is 
somewhat ironic to describe a first- 
grader who reads at a 2.9 grade level 
as a *'poor'* reader. Hov/ever, it 
should not be overlooked that the 
major findings of this study in regard 
to the superiority of the auditory 
method have also been obtained (i) on 
low and middle socioeconomic level 
children. 

A second major limitation appeared 
only when the results were available 
— namely, the auditory method pro- 
duced only tw^o poor readers while the 
visual method produced only two good 
readers, thus making many planned 
analyses impossible. 
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The Rchitionshii^s ot Perception, 

Personality, Intelligence, and 
Grade One Reading Achievement 

Kathlvx Benger 
l£clmonton, Alberta 

MANY FACTORS, both Within the child 
and within liis environnient, contrihute 
to reading retardation. Mncli work 
has been done concerning the relation- 
ships of one or two fact(.)rs witli read- 
ing achievement, but few researchers 
have prolied the simultaneous interre- 
lationships of several factors with 
reading success. 

Evidence suggests that at the fust 
grade level, the prime factor in read- 
ing is word recognition, although the 
role of comprehension becomes in- 
creasingly more important toward the 
third grade as the child tmderstands 
progressively longer units of sentences 
and paragraphs. It is therefore con- 
jectured that a child's ])owers of visual 
and auditory perception might be more 
important than his intelligence for suc- 
cess in heginning reading. Investi- 
gators (7. 71) have indicated the need 
to test perceptual aptitudes in order to 
diagnose and plan remediation of read- 
ing deficiencies in word recognrtion. 

A survey of the literatiu'ic leads to 
the conclusion tliat perception is not a 
unitary^ ability but rather a composite 
of specialized areas which might be ar- 
ranged, in hierarchical levels of increas- 
ing coianple.-:ity (5, 7). It might be 
further conjectured tliat a good pupil, 
even ait the primary level, shoidd have 
progressed toward a fairly intricate 
^-"-rel of both visual and auditory per- 
• ir^ptioa. III order to identify relevant 



details within letters or words, he 
sliould have already reached the stages 
of visual analysis and .synthesis sug- 
gested by Birch {^^), Furtliermnre. in 
order to retain the results of his elTorts 
in visual analysis and synthesis, a nec- 
essary f|uality to ensure success might 
he that of strength of closure, where 
the look of letters and words is lield 
against tiic distraction of irrelevant 
visual stinudi. In this sttulx^ the Mari- 
anne Frost tg Developmental Test of 
\'isiial rV*rcei)tion was used to provide 
evidence of differentiation of develo])- 
nieiit, ])articularly within the levels of 
visual analysis and synthesis, and of the 
ca]>acity for strengtli of visual closure. 

As with visual perception, it ap]>ears 
that auditory perception, is comi^osed 
of different areas. Wepnian {15) fias 
defmed three: namely, auditory acuity, 
auditory understanding, and auditory 
discrimination and retention, each of 
which may de\-elop indejiendently of 
the others and each of which may con- 
trilnite to success in reading. Tt coidd 
be ]:)ostulated that like visual i:)ercep- 
tion there might he levels of auditory 
analysis and synthesis. In the present 
study, preliminary audiometric screen- 
ing obviated the need to consider audi- 
tory acuit}^ as a factor in reading disa- 
bility. ILvidence (7) suggests that 
most children possess a reasonably ad- 
ec[uate aural vocabulary when they 
enter school. To ascertain whether 
there was a difference in this area be- 
tween good and poor readers the Pea- 
body Picture Vocabulary Test was 
used. 

Near the end of the first grade, 
when a child begins to supplement his 
basic sight vocabulary through sound 
blending, it is important for him to 
have reached a fairly high level of au- 
ditory i^erception, that of increasingly 
fine auditory discrimination. In the 
present study, the Wepman Auditory 
Di.scriniination Test was used to reveal 
differences in development of this area 
between good and poor readers. 

The cotuplex relationship of person- 
ality with success in reading has been 
discussed at length with no clear-cut 
conclusions. Since Piaget {TO) has 
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siifji^cstccl that j^ersoiiality, pcrcej^tion, 
and intelHtfencc nre intertwined, it 
niiji^ht !)o conjCCtnrc<l tliat iher^c factors 
arc interrelated with one atifUiicr and 
with re.adin^iJ^ achievement. Tt lias l)een 
jjostidated tliat personah'ty traits miji^iit 
.act .as attentioti rejjnlators in l)oth virt- 
ual and auch'tory ]>erceplion. If this 
cotuh'tion were so. it niiijlu fni'ther he 
conjectnred that personality traits 
could contribute to success in the more 
complex sia^^es of visual and auch'tory 
analysis and s\-nthesis. where attention 
is vital. In the fmal stashes of \'isual 
and auch'tory ]:)erce])tion, that -of clo- 
sin*e. wheti the results of anal\'sis and 
synthesis are held and rctainecl as^ainst 
distracting^ stinuUi, ]:)ersonality traits 
mii^ht be the b.asic qualities underlyin.tir 
strength n( both vistial and atiditory 
closiu'e. 

\rabn<|uist (7) studied the relation- 
ship of j:)ersonality and other factors to 
readinj^ achievement at the primary 
level. An adaptation of liis ])ersonah'ty 
rating scale was used in the ]iresetit 
study. iMalmqiiist included visual ]^er- 
ce|)tion and intelligence, but not audi- 
tory perception, .atnong his inde]:>end- 
ent variables. 

The present study was planned to 
investigate the interrelationshii:)s of 
visual and auditory ]:)erception. intelli- 
gence and ])ersonalit\- traits with read- 
ing achievement at the end of grade 
one. and to detei^mine a combination of 
testing instrmnents that could he used 
by first grade teachers for early diag- 
nosis and remediation of reading defi- 
cieiic}'. 

Jn order to determine b.asic percep- 
tual and i^ersonality differences which 
may be res]DOnsible for differences in 
reading achievement, the in\estigator 
worked with two stratified samples of 
abo\'e- and below-average readers, who 
were selected from the entire popula- 
tion of 5.612 children completing the 
first grade in Edmonton, Alberta, Can- 
ada, in June 1965. 

Deliberately^ excluded from the sam- 
ple were children not in the average 
range of intelligence on a group intelli- 
trence test, children with below-aver.age 
niz-evement in aritljmetic, children 



shi^witig major emotional <listini)ance, 
children whose home background v^as 
Hkel\- to affect , their reading achieve- 
ment, and children h.-iving gross ]ihysi- 
cal flisabifities (for exam]^!c. defective 
vision, auditory aciuty or sjx-ech) re- 
corded on school medical cards. 
fndi\-idual telebinocular and audiomet- 
ric screening tests were administered 
to checlc f< >r \-isual and audit or \- dc-- 
fects. 

n^he two groups were then matched 
on sex, school, as nearlv as iiossihle on 
grou]:) intelligence scores, and in 25 of 
the oO pairs t« i tlie same Hrst grade 
teacher. Th.e final samj^le came from 
si.x sciiools with a gradation of so- 
cioeconomic status from lower to 
upper middle class classified by two i\i- 
dependent checks. 

^rhe research design 

The criterion variable, reading 
achievement, is the smn of the com™ 
hi ned scores 0\ the Mduionton Public 
.School r^ecc^gnition Test (Re- 

vised 196i :::d the Gates PriuLary 
r'ar.agra]:>h l^.ead i ng Test (T}-]:)e 
1\P.R.), both tests of silent readnig 
administered b\' cl.assroom teachers as 
part of the regular testing ];)rogram at 
the end of the children's ih-st \'ear in 
school in June 1965. ]^elow-a\eragc 
readers are those having a combined 
score of between 32 and 50; abo\''e'av- 
erage readers are those having a com- 
bined score of between 90 and 1 1-?- 

Scores on tests of visual and audi- 
tory perception; aural vocabulary, in- 
telligence, ratings on personality tnaits, 
and the sex of the subject are the 
predictor variables. Visual perception 
refers to the five aspects of visual per- 
ception assessed by the subtests of the 
Marianne Frostig Developmental Test 
of Visual Perception, (D,T.V.P,) 
namel3', the abilities to coordinate hand 
and eye, discriminate between figure 
and ground, perceive constancy of 
shape, perceive position in space, and 
analyze spatial relationships. Audi^ 
tory discrimination is the ability to 
make fine discriminations in pho- 
nemes commonly used in English 
speech, as assessed by the Wepman 
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Auditorv Discrimination Test (Form 
1) CW.A,D.T.V Aural vocabulary is 
the level of understanding the spoken 
word, judged by the subjects' perform- 
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variable at the beginning of September 
1965 and sui:)plicd them with a written 
description of each quality' to be ob- 
served as follows ; 



4 S 



Exceptional 
;i!iility to 
concentrate 
on assign :d 
tasks. Never 
distracted by 
other children 
or activities. 



Good ability 
to concentrate. 
Rarely distracted. 
Enga^^es in work 
assigned. 



Average 

ability 

to 

concentrate. 



Easily 

distracted. 

Short 

attention span. 



Cannot concentrate 
at all. Attention 
wanders incessantlv. 
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ance on the Peabodv Picture Vocabu- 
lary Test (Form 'B), (P.RV.T.). 
The foregoing tests were admmisiered 
by the investigator. 

Intelligence was measured bv the 
Stanford Binet Test (S.B.) (Form 
L-M ) administered l:>y graduate stu- 
dents of the Division of Educational 
Psychology, University of All>erta. 

PersonaUty ratings refer to ]>erson- 
ality traits rated on a five-point scale 
l^y classroom teacher, ^-oncentration, 
which is defined as the ability to give 
exclusive attention to a task, to ignore 
perceptual distractions, and to bring 
one's thoughts and efforts to bear on 
the matter in hand; Dominance/ Sub- 
missiveness, which is defined as a con- 
tinuum from aggressive, commanding 
influence on others to unresisting, meek 
tractability to tlie will of anyone else, 
and Persistence, which is defined as 
tlie ability to complete a task or to 
overcome obstacles and surmount dif- 
ficulties by a determination to succeed. 

The Rating Scale of Personality 
Variables was adapted froni Malm- 
quist (7), Each vai-iable is rated from 
one to five, and the teacher is asked to 
circle the numeral that represents the 
child's place in a heterogeneously 
grouped second grade class. The dis- 
tribution of scores is to be based on a 
normal population so that in a class 
of 30 students, 12 to IS w^ould rate 
three, 5 to 8 would rate two of four, 
and not more than 3 would rate one or 
five. The investigator gave the teach- 
ers a careful oral explanation of each 



Since only one teacher knew the 
child, there was no chance to estalilish 
reliability by a split-half method, -'^1^^ 
sucli ratings were sul)ject to the *'halo" 
effect. This condition may l)e counter- 
acted by specifying and delimiting as 
tlioroughly as possiljle the variables to 
be rated. The observation j^eriod was 
eight weeks. 

The data were analyzed in harmony 
with the two purposes of the study. 
The main analysis was that of multiple 
linear regression which gave means, 
standard deviations, and multiple cor- 
relations and determined the contribu- 
tion o^ single, pairs, or triads of pre- 
dictor'-^ to reading achievement, in the 
presen::e of the other independent vari- 
ables; The differences between vari- 
ances were tested b}"^ an F-ratio test ; 
the difference between means was 
tested by the t-test, both for independ- 
ent samples* 

Results 

1. An examination of the means 
and the standard deviations for tlie 
total group disclosed that the means of 
the D.T.V.P. subtest II and IV are 
close to the maximum score and that 
the standard deviations are small. 
D.T.V.P. subtest V is similarly limited 
but to a lesser extent. A comparison 
of means between good and poor read- 
ers shows no significant difference on 
D.T.V.P. subtest IV, with differences 
at the .05 level of significance on 
D.T.V.P- subtest II and V. 

It seems evident that by the begin- 
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ning of the second grade, the ability to 
]oerceive i:)Osilion in space (D. T.V.I* 
subtest and to a lesser extent, the 

al)ilities to distinguish figure ground 
(D.T.V.P. subtest IT), and to analytic 
spatial relationships (D.T.V.P. subtest 
V), had matured sufficiently in many 
of the 60 subjects so that tluise partic- 
uhir aspects of visual i:)crcci:)tion were 
no longer important factors influenc- 
ing rea<liug achie\^enicnt. 



Hie lowest coefficient of correlation 
of all varial)les with reading is that of 
>,ex. This result may be due in the de- 
sign of this experiment, which re- 
c|Uired an cffual lunnber of male and 
female l)elow-a\-eragc readers in a si^e- 
cifie attemj^t to rule out the influence 
of sex (HI reading achievement from 
the i:)resent investigation. 

The personality rating for concen- 
tration ]>rovides the best coefficient of 



TABLh: 2 

UKGRESSION ANALYSIS USING FIVF. SELECTKi:) VARIA13LKS 
AND RESTRICTING SINGLE PRKDICTORS IN TURN 



Predictor 



p.TA^.P. Score, 

in presence of 

W.A.D.T., 

S,B* Intelligence 

scores and coiiceti- 

tration ratinR. 

W.A.D.T. Score, 
in presence of 
visual composite 
ancl intcllij?en*cc 
scores, aiul concen- 
tration rating. 

S.B. Intelligence 
Score in presence 
of visual and 
auditory scores 
and concentration 
rating, 

Concentration rating, 
in presence of 
visual auditory and 
intelligence scores. 



Criterion 



RSQ 
full 



RSQ 
re- 
stricted 



F 
Ratio 



composite 

reading 

score 



conii>ositc 

rending 

score 



composite 

reading 

score 



composite 



.679 



.626 



9.171 



.679 



.632 



S.037 



,679 



.654 



4.351 



Degrees 
of 

Freedom 



Prob- 
ability 



1/56 



<.01 



1/56 



< .01 



1/56 



< .05 



.679 



.599 



13.822 



1/56 



< .01 



Coefficients of correlation between 
reading achievement and tlie other var- 

' ~ iables are shown in Table 1. All are 
significant at the .01 level of confidence 
with the exception of the three 
D.T.V.P. subtests II, IV, and V, the 
P.P.V.T., and the sex of the .subject. 
Additional evidence is provided that 
the particular aspects of visual percep- 
tion measured by D.TA-^.P. subtests 
IT, IV, and V, and the understanding 
of aural vocabulary' as lueasured by 
P.P.V.T. were not major factors gov- 
O ruing the ability to read of the 60 

™Cnbjects. 



correlation — .696. It should be noted 
that although the personality ratings 
and the auditory discrimination score 
I^roduce correlation coefficients with 
miiuis values (except wifh each 
other), the relationship is positive 
since a high score indicates a poor per- 
formance. 

2. Multi])le linear regression equa- 
tions were next constructed to predict 
the contribution to reading achieve- 
ment of independent variables, sitigly, 
in pairs or in triads. The original 
regression analysis disclosed that only 
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two of the 15 variables, concentration 
and aiulitory discrimination, had sii?- 
nificant F-ratio.s at the .05 level of 
probability. 

In order to reduce redundancy and 
iticrcase effectiveness t>f i>redi'ction, 
rcadinjr acln'evement was lield as a 
function of visual percejnion, auditory 
discrimination, intelb'j^ence, and coti- 
ccntration. 

Table 2 sliows that the best single 
predtcKir for ])rimary rcadinj^ achieve- 
ment is the nve-])oint i^^ersonahty rat- 
ini^ for concentration. 

Table 3 discloses that tlic pair of 
variables most stronj^ly predictitii^ 
readinj^ is a coniljination of visual per- 
ce])tion. as measured by the composite 
I^- ^^V.[^ score, and the concentration 
rating". 

Table 4 shows the most . 'Tective 
triad of predictors of reading^ ac!iie\^e- 
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ment to be a combtnalion of \ isiial and 
auditory perception with concentra- 
tion. All ]iossil)]e triads secure suffi- 
ciently hifjh F-ratios to rare iirn])a])ilU 
ties beyond the .01 level of confidence. 

Tlic results of the rej[^ression analy- 
sis confirmed and extended the conclu- 
sion drawn by the '^•om])arision of 
menus and the examination of correla- 
tion coefficients. By sulnractin^Lj the 
nnilti])le correlation * squared fRSQ ) 
for the restricted model from tluit'^f 
tlie full nio<leI. a decimal fraction was 
obtained which represented the reduc- 
tion in ])redictive efficiency when a 
predictor variable was excbided in the 
presence of tlie others. This number 
was tlien converted to a percentaj^-e 
contribution l)y multiplying- it by a 
hundred. For exani])Ie, for the varin- 
ble concentration, l^SOf ~ RSQ^ == 
.7321 ~ .6938 = .0793. Thei^fore, 



TABLE 3 

KbZGRESSION ANALYSIS RKSTRICTING COMBINATIONS OF 
TWO VARIABLKS IN TURN FROM THIi FOUR SELlYcTED 
PRFDiCTORS OF PRIMARY READING 



Predictor 



Criterion 



RSQ 
full 



RSQ 
re- 
stricted 



F 
Ratio 



Degrees 
of 

Freedom 



Prob- 
ability 



D.TA^P. and 
W.A.D.T. Scores; 
in presence of 
intelligence and 
concentration. 

D.TA^.P. and 
S.B. Intelligence 
Scores, in presence 
of visual perception 
and concentration. 

D.T.V.P. Score 
and Concentration 
Rating, in presence 
of visual perception 
and intelligence. 

W.A.D.T, and 
S.B. Intelligence 
Scores, in presence 
of visual perception 
and concentration. 

W.A^D.T. Score 
and ^ Concentration 
Rating, in presence 
of visual perception 
O id intelligence. 



composite 

reading 

score 



composite 

reading 

score 



composite 

reading 

score 



composite 

reading 

score 



composite 

reading 

scor' 



.679 



.679 



.574 



.571 



9.124 



9.401 



2/56 



2/56 



.679 .470 



18,138 2/56 



.679 



.679 



.589 



.502 



7.821 



15.398 



2/56 



2/56 



< .01 



< .01 



< .01 



<.oi 



<.01 
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PERCEPTION AND BEGINNING READING 
TABl^E 4 

REGRRSSTON ANALYSTS RESTRICTING COMBINATIONS 
THREE VARIABLES IN TURN FROM THE FOUR SELECTED 
PREDICTORS OF PRIMARY READING 



Predictor 



Criterion 



RSQ 

RSQ re- Differ- 
full stricted ence 



Degrees 
F o£ Prob- 

Ratio Freedom ability 



D.T.V.P., composite .679 .484 .194 U.282 3/S6 < ,01 

VV.A.D.T. and reading 
S.B. Intelligence score 
Scores, in presence 
of concentration. 

D.T.V.P., composite .679 -321 .358 20.759 3/56 < .01 

W^A.D.T. Scores reading 
and Concentration score 
Rating, in presence 
of intelligence. 

W.A.D.T., composite .679 .408 .270 15.700 3/56 < .01 

S.B. Intelligence reading 

Scores and Concen- .score 

tration Rating, in 

presence of visual 

perception. 



ERIC 



when the last decimal figure was 
rottnded off, the variable concentration 
alone contributed eight percent of the 
variance in reading achievement. 

By restricting pairs of independent 
variables, the percentage contribution 
of two predictors could be comptitedp 
and similarly for three variables taken 
together- 

By adding the composite D.T.V.P. 
score to the concentration rating, the 
predictive value rose to 21 percent, 
and the further inclusion of the 
W.A.D.T. scores to 36 percent. These 
three produced the highest percentage 
of the total variance in reading achieve- 
ment that could be predicted from the 
independent variables used in this 
study. 

To what then, could the remaining 
64 percent of variance be attributed? 
First, it should be noted that intelli- 
gence was excluded from the predictor 
battery. The inclusion of this variable 
would no doubit considerably reduce 
the proportion of unattributed vari- 
ance. Intercorrelations between the 
chosen variables contributed some of 
the remaining 64 percent of the vari- 
ance. The simultaneous restriction of 



three variables produced a greater in- 
crease in predictive power than the 
sum of the contributions of the three 
variables taken separately. Appar- 
ently, by combining the effects of 
two or three predictors, the effect of 
intercor relation was reduced and the 
predictive value increased. It would 
not be unreasonable to postulate, for 
example, that an ability to concentrate 
would enhance performance on tests of 
visual and auditory perception or that 
high ability in perception and concen- 
tration would correlate w^ell with per- 
formance on intelligence tests. Never- 
theless, a considerable proportion of 
the variance was not accounted for. 
Figure 1 illustrates the logical and 
statistical relationship of the four pre- 
dictor variables to reading achieve- 
ment. The cumulative effect of coni- 
bining two and three predictors is 
shown by plotting the variables to 
scale on one vector. 

Other factors that might contribute 
to the unaccounted proportion of vari- 
ance conlcl be socioeconomic status, the 
cultural level of the home, the af¥ection 
displayed by the parents, the child's 
position in the family, and the child's 
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ciiKitional stal>iHty. ' 'w these cxu:. 
1)C o;isily riRscs.sed hy tliv >Mnpl, a-rr-' 
IKm'Ikijis their evahinr n - ' '^ild 1)0 K 
to clinicians dcalinj^ v/ii! - "<tc ciu- 
of reaflintf disal^lity. 

Clonrhision.: 

The fo]lc)\vini( conchisi'. )ns were dra\vii : 

1. .\l)()ve-avera£^e readers differ 
from below-average readers in nirun* 
rcsi)ecls: in levels of certain asi)ecls of 
visnrd pcrcej^Jtion ; in levels of ;viiditory 
discrinn'uation and inlelli.qcnce : in 
measures of three ]-)crsonaHty traits: 
but not in aural vocabulary. The fiiid- 
in<^s of the present study agree wiib 
those of Malniquist (cV) \vbn reported 
that at the end of the first year in 
.-'chool differences in many factors arc 
already evident in good» medium, and 
poor readers. 

2. When, however, children are in 
tlie average rani^e of intelligence and 
lM)ssess no si^eech defect, their level of 
aural vocabulary is not a significant 
factor i^overtring their ability to learn 
to reach ' This conclusion is in agree- 
ment with that of Marrington ( / ) who 
stiggested that most children come to 
schot)l with a sufficiently adequate 
aural vocabulary to begin reading. 

3. b^xamination of the means ancl 
statidard deviations of each D.T.Y-P. 
subtest i)oinl to the conclusion pre- 
viously advanced l)y Malniquist ftS') 
that visual perception is not a unitarv 
ability, but rather composed of dif- 
ferent as]:)ects or speciali^^ed areas. 
Vernon (14) suggested that develop- 
ment in differetit areas niay proceed at 
different paces and vary according to 
the difficulty of material perceived. 
Evidence from the means and standard 
variations confirn'i Vernon's opinion. 
By the end 'of grade 1, a successfid 
reader has attained a fairly com]:)lcx 
level of discrimination and can hold a 
figure against distraction!^ 

4- Intelligence: xippesars to be sig- 
nificantly related, irhoqigh less- than 
visual and auditonry^ perception and per- 
sonality traits, ^vitli pxiitiary reading 
achievement. Hive nia:]l<Lirnty of lirrvesti- 
^^[fators into factoi'Sy inflmfinrcing iireading 
^achievement at tli^t end ^ctSt grade 1 have 



enn^lovt'd grou]i intellii^ence mrrisnrcv^ 
with varying results. 

The in vest iga lion which can m< jsI 
easily be coniixired with ihe i)resent 
slU(!y is that c»f Malmcpiist (.V). Wv 
re]X)Vted coefficients of correlations be- 
tween intelligence rmd silent reacling 
that were jiositive (.30 and .43). but 
not so high as in the present study 
C.536). A generrd 'trend a]i]:>arent in 
the research, into which the jiresent 
investigntion seems to fit, is that at the 
end of' the first grade, a child's intelli- 
gence may be a significant factor go\-- 
erning bow he reads, but there are 
many other factors which may have 
greater significance. 

5. Good readers differ from ]K>or 
reaflers in ])ersonality traits. While all 
three traits — concentration, donii- 
nance-submissiveness. and ])er.sistence 
— have very high coefficients of corre- 
lation with reading, the rating for con- 
centration yielded the highest coeffi- 
cient with reruling of any varialile in 
the .study, IHiese findings are compat- 
ible with diose of Mahiiquist (S) who 
rei)ortcd coefficients of correlation of a 
slightly less magnitude. 

Further evidence of the strength of 
the concentration trait is demonstrated 
by its coefficients of correlation with 
visual p^'^rception. intelligence, and au- 
ditory discrimination. Auditory dis- 
crimination aj^pears to be relatively 
more independent of concentration 
than visual percejnion and intelligence, 
but this finding may be due to the 
brevity of the Wepnian. Auditory Dis- 
crimination Test compar.ed with the 
longer visual and intellectual batteries. 
Even so, concentration has a signifi- 
cant relationshi]) wdtb auditory dis- 
crimination : and it might be specu- 
lated that like visual ]Derception. audi- 
tory perception may liave levels of 
aucilysis and synthesis and particularly 
require strength of closure where the 
memory of a sound must be held 
against distraction; for as \»ernon has 
suggested, it is vital to attendl for "au- 
ditory stimuli, once lost, are gone for- 
ever." ( 7.?: 61). 

Caution must be exercised., however, 
when the value of the persGmality fac- 
tors is considered, as they ^ere mea- 
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sured by the teacher*s ratings wliich 
are of necessity subjective, likely to l)e 
influenced by halo effects, sex bias, or 
prejudice. Furthermore, there ap- 
pears to be no satisfactory way to test 
reliability or validity of this measure. 

Finally, multiple regression analysis 
demonstrated that a battery of tests 
rather than one single measure best 
predicts primary reading achievement. 
In this investigation a combination of 
The Marianne Frostig Developmental 
Test of Visual Perception, the Wep- 
man Auditory Discrimination Test, 
and a teacher's rating for a personal- 
ity trait — concentration — provided the 
best prediction for the end of the 
first grade reading score. The evi- 
dence from tiie present study shows 
that if a measure of concentration 
rather than a measure of individual in- 
telligence is combined with visual and 
auditory perceptual scores, a better 
prediction of reading is achieved. 

Limitations of the study 

The limitations of the study include 
the following : 

1. The population from which the 
sample for this study was selected con- 
sisted of the grade 1 students. The 
sample was not randomly selected 
from the available population. Be- 
cause an attempt was being made to 
study some of the factors affecting 
reading achievement, restrictions were 
placed on the selection of the sample 
with the aim of reducing the effect of 
other variables. Pupils selected were 
matched in respect to sex, school, free- 
dom from gross phj'sical and emotional 
handicaps, as nearly as possible to 
group intelligence scores, and in 25 of 
30 pairs to the ' same first grade 
teacher. 

2. The selected sample was strati- 
fied with respect to reading achieve- 
ment. Consideration of the means and 
standard deviations of all other varia- 
bles indicate that these were normally 
distributed. 

3. A preliminary attempt was made 
to reduce the correlation of intelligence 
with reading achievement by restrict- 
ing the population to the normal range 



of intelligence, 90 to 120 IQ, as mea- 
sured on the Detroit Beginners Intelli- 
gence Test. Sul^sequent individual 
Stanford l3inet ratings considerably 
extended the range of intelligence 
scores. 

4, The discriminatory ])Ower of 
The Marianne Frostig Developmental 
Test of Visual Perception, ]:>articularly 
with respect to subtests IT, IV, and V, 
appears to diminish with increasing 
age. Its peak of effectiveness is proba- 
bly reached at the beginning of the 
first grade. 

Implications 

Based upon the findings of the study, 
the following implications appear ten- 
able: 

L Preliminary eye and ear screen- 
ing revealed that approximately one in 
every 1 1 potential subjects had a hear- 
ing deficiency while one in every 9 had 
a visual defect, all previously unde- 
tected. Improved visual screening and 
an individual atidiometric check in first 
grade might lead to fewer learning 
problems. 

2, Two aspects of visual perception 
api:)ear very important to success in 
end of first f^rade reading. It might be 
conjectured from the findings of the 
D.T.V.P. subtests that by the age of 
seven almost all children in the aver- 
age range of intelligence have pro- 
gressed through the first stage of sim- 
ple visual discrimination and the ma- 
jority through the second stage, that of 
visual closure, where good readers 
emerge as significantly superior to 
poor readers. Exercises to encourage 
visual memory might be more benefi- 
cial than the simple matching exercises 
commonly found in primary work- 
books. 

3, The second aspect of visual per- 
ception which appears to have matured 
in good readers but not in poor ones is 
that of eye-motor coordination. It is 
easier to see a direct link between 
eye-motor coordination and handwrit- 
ing rather than reading. Perhaps poor 
eye-motor coordination is a symptom 
of a general immaturity of fine neuro- 
logical integrations, one form of which 
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must l)c used for reading. It miglit 
also be conjectured, as de Hirscli (2) 
did, that maturity conies through in- 
creasingly finer and more complex in- 
tegration of neural systems. It might 
then be im]>lied that muscular coordi- 
nation should he viewed as a con- 
tinuum extending from gross to in- 
creasingly finer coordination, and that 
additional measures to test gross co- 
ordination he used if eye-hand coordi- 
nation is shown to he defective, so that 
s])ecific remediation may take place at 
the level of need. 

4. It has been shown that the Wep- 
nian Auditory Discrimination Test dif- 
ferentiates between good and poor 
readers at the end of the first grade. 
Til the present study it appears that 
children who can read well have al- 
ready readied a fairly coniplex level of 
auditory discrimination. Since We])- 
niaii's test measures only short-term 
retention, it might be advantageous to 
supplement this test with further meas- 
ures to assess auditory memory, in- 
cluding strength of auditory closure. 

It is further suggested that it might 
be i:)Ossil)le to modify the Wepman Au- 
ditory Discrimination Test for admin- 
istration with small groups by means 
of a clearly designed answer sheet and 
the use of a tape recorder which would 
probably increase test reliability and 
preserve fidelity of sound. In this way 
children with potential reading ])rob- 
lems might be identified during the 
first grade by the teacher and given 
remediation through graded listening 
exercises at this early stage. 

5, The ability to concentrate has 
been shown to correlate highly not 
only with reading achievement but also 
with visual and auditory perception 
and intelligence. It might be implied 
that the inclusion of many informal 
games to improve concentration in the 
primary program might produce not 
only better reading but also an all- 
round improvement in mental alertnesr 
in all subjects. These games would 
stress intensive visual or auditory at- 
tention at first for very short periods 

O of time which would gradually be 
ERJC lengthened. 



6. Teachers' ratings of personality 
characteristics correlate very highly 
with reading achievement. It seems 
possible that teacher observations over 
a ]ieriod of time, guided by carefully 
const rncted check lists and recorded 
on well-structured rating scales, might 
give more valid assessments of prog- 
ress in reading than reliance on scores 
of group tests wliicli are only records 
of isolated observatioris. 

Tile findings of this study are now- 
being tested with a larger population 
in which reading achievement is nor- 
mally distributed. 

Summary 

Tile iM'esent investigation examined 
the interrelationshi])S of visual and au- 
ditory perceptual, intellectual, and ])er- 
sonnlity factors WMth primary reading 
zichievement. Few investigators have 
studied the relative contribution of sev- 
eral factors to reading achievement 
through the technique of multiple lin- 
ear regression analysis. Only one 
other investigator (Malmquist, 1958) 
has considered the relationship of j^er- 
sonality and perception with primary 
^ reading, but he did not include audi-, 
tory discrimination with visual percep- 
tion as was done in the present study. 
Significant relationships were found be- 
tween perceptual, iaitellectual, and per- 
sonality and reading achievement at the 
end of grade one, A battery consisting 
of The Marianne Frostig Develop- 
mental Test of Visual Perception, the 
Wepman Auditory D i s c r i m i nat i ori 
Test, and a teacher's rating for per- 
sonalit}' traits, particularly concentra- 
tion, would seem to have merit for 
diagnosing perceptual and personality 
weaknesses which might underlie pri- 
mary reading deficiencies. These meas- 
ures could be used b}' classroom teach- 
ers, and point the way to specific and 
speedy remediation. 
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TO PRACTICE 



Applying Research Findings in 
Word Perception to 
Classroom Practice 

Mildred Letton Wittick 
Paterson State College 

RKSEARCH IN the area of word recog- 
nition generally uses subjects from the 
])rimary grades. Where older pupils 
are involved in word recognition inves- 
tigations, the research tends to be con- 
cerned with methods and/or materials 
f()r use with remedial readers. 

Mow one teaches reading de])ends 
upon how one defines reading. Word 
recognition is the process of producing 
tlie sounds represented by the printed 
symbols and putting them together 
into words. Sometimes it is called 
"identification/' '^decoding/' or "break- 
'ling the code." However, word recog- 
nrition is only the initial ste]) if one 
considers reading to be the process of 
getting meaning and understanding 
froni j^rinted symbols. In completing 
tlie reading act the individual reacts to 
the iiiaterial and integrates what lie 
has read wn'th what he already knows. 
In this way, his ideas and attitudes 
change and his intellectual growth con- 
tinues. 

Preschool reading experiences 
related to word perception 

A few years ago, a popular women's 
maga^iine published an article on 
teac hing one's baby to read and sug- 
gested this procedure might be started 
with tw^o-year-olds ; educators were 
alternately annoyed, appalled, and 
amused. This **system" began with 
teaching recognition of large letters in 
isolation. The idea was not really new 
as many generations of children have 
played with ' blocks that had letters, 
words, and pictures' on their sides. 
\ Others have had cutout letters of wood 

; or plastic with which to experiment 

and perhaps build words. 
Q Montessori's methods, popular about 
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1915 and now enjoying a revival of in- 
terest, included teaching the young 
child to recognize, name, sound, and 
even write the letters of the alphabet. 

O. K. iVfoorc of I larvard has been 
interested in the past ten years in 
teaching three- and four-ycar-okls to 
read by the use of automated ty]>ewrit- 
ers. His hyi^othesis is that early read- 
ing ex]3ericnces are beneficial for chil- 
dren's general intellectual develop- 
ment. Tn what Moore calls a ''Re- 
sponsive I^nvironment,'* the child first 
explores the typewriter and learns let- 
ters. When he strikes a typeu^riter 
key, the automated machine calls out 
the name of the letter or the symbol 
that was struck. In this way, he 
learns the names of the letters and 
what they look like. Later a teacher 
guides him in learning to re]:)roduce on 
the electric tyi:)ewriter individual let- 
ters that appear on a television-like 
screen before him. Finally, he types 
word.s and sentences. The idea of 
using typewriters with young chiklren 
is not new, as experiments using regu- 
lar typewriters in first grade classes 
were conducted at the University of 
Missouri in the earh'^ 1930's. 

A study initiated in the Denver 
Public Schools was designed to show 
]jarents how to provide reading readi- 
ness activities for j^reschool children. 
Preparing Your Child for Reading 
was the guidebook used in conjunction 
wMth sixteen TV programs which elab- 
orated on s])ecific techniques that par- 
ents might use. These children were 
studied over a five-year period ; the 
early reading experience appeared to 
have a positive and continuing effect. 

Developing word perception skills 
in the kindergarten 

Since about 1955 there have been 
several studies concerned with the 
^reading of kindergarten children. 
Investigators found that, compared 
with the. preceding generation, five- 
year- olds today 1) have larger vocabu- 

25 
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laries: 2) do more reading of signs 
and labels: 3) use longer sentences; 
4) use more complex sentence struc- 
tures; 5) have traveled more: 6) have 
had more experience with books and 
records; 7) have more often had nur- 
serv school experience; 8) have substi- 
tuted TV^ viewing for the radio listen- 
ing of their parents as children; and 
9 ) have vocabularies that are different 
in content. 

Diirkin (6) studied the progress of 
49 Oakland, California, children who 
learned to read at home before enter- 
ing the first grade of a public school. 
At the end. of five years she reported 
that the majority of these preschool 
readers continued to be superior read- 
ers as they advanced in school. How- 
ever, these pupils were described as 1 ) 
children who wanted to learn to read; 
2) children who had many opportuni- 
ties to do so; and 3) children who had 
favorable attitudes toward reading. 
Durkin pointed out that her findings 
do not necessarily support the proposal 
for earlier school instruction in read- 
ing. 

Since 1960 the Denver Public 
Schools have been conducting a pilot 
study involving about 4,000 kindergar- 
teners. The subjects received system- 
atic instruction in beginning "reading. 
Reading tests administered at the end 
of first grade showed that there was a 
significant difiference in favor of the 
experimental group over the control 
group of children who had participated 
in the regular kindergarten program. 
Optimum reading achievement oc- 
curred when the first grade program 
was altered to take advantage of gains 
the child had made in kindergarten 
(J). The study also showed 'that the 
early reading instruction created no 
special problems related to vision, 
hearing, or social or academic adjust- 
ment. 

How do such pre-first grade reading 
experiences affect classroom practice in 
Grade One? The teacher finds a 
wider range of individual differences ; 
some children do not need the conven- 
tional readiness program ; grouping 
may be more difficult, requiring special 
flexibility ; and placing each child in 



the most appropriate reading material 
may create pro 1)1 em s because the 
teacher must evaluate tlie child's read- 
ing liackground witli great accuracy 
and locate the a]^propriate reading ma- 
terials. These changes must be re- 
flected in the reading curriculum of 
all of the ])rimary and even the later 
grades. 

Word perception in grade one 

Tlic Chall Research, The most 
thorough recent study of the research 
on beginning reading instruction was 
reported l)y Chall (4) as an outgrowth 
of the Citv College-Carnegie Reading 
Study (1962-1965). She considered 
much of the research from 1910 to 
1965 from several sources: the experi- 
mental research from classroom and 
laboratory ; the findings from correla- 
tional studies; and the evidence froni 
several well-known clinical studies of 
children who have failed to learn to 
read. Space here does not permit a 
discussion of her methods, but her 
point of view shotikl be noted. She 
suggested that the first step in learning 
to read one's native language is learn- 
ing the printed code for speech. This 
method agrees with Bloomfield's con- 
cliision which may be said to represent 
the linguist's approach to initial read- 
ing instruction. However, Chall re- 
ported her analysis did not prove or 
disprove that any one method of code 
emphasis, i.e., linguistic approach, 
modified alphabets, or systematic 
phonics, was significantly superior to 
another. She commented that there is 
some experimental evidence that chil- 
dren of below-average and average in- 
telligence and children of lower socio- 
economic background do better with an 
early code emphasis! Brighter chil- 
dren and those with better socioeco- 
nomic backgrounds appear able to 
*'break" much of the code independ- 
ently, regardless of the methods used 
in the school reading program. 

The U. S. Office of Education First 
Grade Reading Studies, In the school 
year 1964-65, 27 first grade reading 
studies were begun, all sponsored by 
the U. S. Office of Education. All 
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used some of tlie same pretests and 
post-tests. All continued for approxi- 
niately 140 scliool days. Bond, gen- 
eral coordinator, met three times dur- 
ing the year with all directors at the 
Coordinating Center for the Coopera- 
tive Research Program in First Grade 
Reading Instruction at the University 
of Minnesota. The center served two 
functions: to maintain communication 
among j^roject directors and to collect » 
organize, analyze, and intcr])rct the 
common data froni the i)rojects. 

The studies were made in 16 differ- 
ent states : five were done in Pennsyl- 
vania : three, in California; and tliree, 
in New York. Except for Florida and 
Xorth Carolina* no studies were done 
in tlie South. 

Twent}' of the studies explored the 
effectiveness of different methods of 
leaching reading or developing readi- 
ness. Two of these used Spanish- 
speaking children as suhjects ; one 
used the disadvantaged in a large cilv. 
and one used the low reading group. 
Other research examined ])ro])lems re- 
lated to an analysis of the interactions 
of professed methods, teacher imple- 
mentation, and child hackgroinid ; a 
longitudinal readiness program ; a 
comparison of two methods of reading 
supervision ; the effects of an intensive 
in-service program on teacher class- 
room I)ehavior and ]nipil reading 
achievement; the reading achievement 
of first gra<Ie hoys versus first grade 
girls: and a comj^arison of heginning 
reading in three classroom organiza- 
tional ixitterns. 

Stauffer (10) commented on the 
studies in the May 1966, issue of 77?r 
Rcadiug Teacher that "No one method 
can be compared with another because 
the methods were not sharply and 
clearly different. For example : all 
taught the alphabet ; all used writing 
experiences; and so on. Methods that 
were given the same label were often 
not the same. . . . Reading instruction 
time could not be defined so as to be 
acceptable to all twenty-seven studies. 
Much effort was" devoted to an attempt 
to define reading instruction time at 
the Coordinating Center meeting, but 
to no avail.*' 
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Bond (/) made four tentative obser- 
vations at the end of the first year of 
these studies : 

1. There is no one method that is 
so outstanding that it should be used 
to the exclusion of the others. 

2. The effectiveness of any one ap- 
proach ap]X'ars to he increased when 
it is broadened by the addition of otlier 
instrnctiona] components. For exam- 
ple, a basic ])rogram\s effectiveness is 
increased when writing ex])eriences are 
added, or a i:)honctic approach appears 
to ])rofit from the addition of audio 
and visual instructional aids. 

3. Sj^ecific ap]3roaches to first grade 
reading instruction appeared to in- 
crease chiklren's achievement in cer- 
tain instructional outcomes hut are 
weak in other outcomes. Another 
method may develop different ]:)atterns 
of growth. This observation gives 
hope to the possibility that combina- 
tions of approaches that will encourage 
overall balanced reading growth will 
he found. 

4. There was greater variation be- 
tween the teachers within the methods 
than there was between the methods. 
This finding again points up the im- 
portance of the teacher's role in learn- 
ing. This latter ])oint raises the im- 
])ortant issue as to whether the meth- 
ods debate is not an artifact and that 
the teacher should receive major con- 
sideration. 

The U. S. Office of Fducation ex- 
tended fourteen of the studies through 
the second and third grades. Such 
continued investigations should be 
especially valual)le since one of the 
great weaknesses of general research 
in reading has been that too often it 
was characteri;?ed by a proliferation of 
bits and pieces looked at in isolation 
rather than as a part of the sequential 
development of the individual's reading 
pattern. 

Phonics, Over the past thirt)^ years 
probably more research in reading has 
attacked the problem of phonics — 
when ? and how much ? — than any 
other phase of the reading process. It 
is almost impossible to isolate com- 
pletely the teaching of phonics from 
other parts of the first grade progratn. 



128 



APPLICATION OF RESEARCH FINDINGS TO PRACTICE 



Even where the program begins with 
formal phonics materials, the child 
comes in contact with many books and 
oral language experiences, so phonics 
can hardly be considered in isolation. 
Teachers also know more about the 
various programs in phonics than they 
do al)out any other area. 

In the past four years, two basal 
reading programs with heavy plionics 
emphasis have been published. 
Children begin with letters and sounds^ 
and one series presents stories only 
after a wealth of phonics materials has 
been mastered. One of the results of 
strong interest in phonics has been the 
strengthening of this material in all of 
the well-known basal readers. 

The Modified Alphabets, There has 
been much interest in the past seven 
years in the use of modified alphabets 
to teach word recognition skills. The 
best known of these are the Initial 
Teaching Alphabet ( i .t .a.) , Unif on . 
and the Diacritical Marking System 
(DMS). All of these ''systems" are 
too new to have conclusive research 
about them. A special problem has 
been created by school systems that 
heive rushed to use them without de- 
veloping a thoughtful^ careful experi- 
mental design which will make the re- 
sults meaningful to other educators. 

In four of the U. S. Office of Edu- 
cation Studies which evaluate the 
i.t.a. medium, conclusions ranged from 
a)' no difference from other meth- 
ods tested; b) results not always 
consistent; c) inconclusive at the end 
of grade one; and d) to use in com- 
bination with other materials. 

Other studies of i.t.a., those of 
Bosma and Farrow (2), Ma7.urkiewicz 
(P), and Downing and Jones (5)» 
generally favored the i.t.a. group. 

Experiments using Unif on have 
been carried on in the Chicago city 
schools, some of the Chicago suburban 
schools, in the St. Louis area, and in 
Detroit. 

Word Perception and Lingitisiic 
Approach to Teaching Reading, The 
linguists believe that children should be 
taught the "decoding system" by first 
learning those words that are spelled 
regularly as /a^ pat, mat, sat. Oral 



reading should be stressed in the ini- 
tial stages, and often materials at this 
level have no illustrations. \Mien a 
child does not recognize a word, he is 
usually taught to spell it rather than to 
**sound it out." 

There are several linguistic series 
now published, and research is just be- 
ginning on the effectivetiess of this ap- 
proach. 

Other Methods of Teaching Word 
Perception, New materials for teach- 
ing word perception are appearing 
with great rapidity . at the moment. 
Little or no researcli related to their 
classroom use now exists. Programed 
learning has been develoj^ed for begin- 
ning readers; computer-assisted in- 
struction in initial reading is being ex- 
perimented with in California; a great 
variety of new teaching machines are 
on the market ; audiovisual materials 
are abundant and are specifically de- 
signed into several of the experimental 
programs. 

Comparison of Methods of Teaching 
Reading, In 1961 Van Allen (12) re- 
ported a three-year study, "Three Ap- 
proaches to the Teaching of Reading/* 
that had been carried on in the San 
Diego area. The hypothesis was as 
follows: There are numerous effective 
ways of teaching reading in our 
schools. Three methods were coni- 
pared : the basic reading, the individ- 
ualized, and the language-experience 
approach. Each teacher who partici- 
pated selected the approach he under- 
stood — one for which he had materials 
to carry it out — and received a suppor- 
tive in-service program. The hypothe- 
sis, as judged by observations and test 
results, was confirmed. The other 
findings included the following : 1 ) 
language-experience teachers who 
ruled out all other approaches found 
that their children made as much or 
more progress in the skills (measured 
on standardized reading tests) as did 
the children who had direct teaching 
skills; 2) there is a closer relationship 
between phonics and writing than be- 
tween phonics and reading; 3) many 
teachers are now dealing with basic 
sight vocabulary on an individual basis 
— from oral language to written Ian- 
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guage to recall of written language 
(this practice usually results in recog- 
nition of high frequency words as a re- 
sult of repetition) ; and 4) each child 
gradually gains a personally tailored 
sight vocabulary wliich is functional 
and which is in excess of words intro- 
duced in the controlled programs. 
Control becomes an individual matter. 
Ceilings are lifted for all children at all 
grade levels. 

An elaborate studj?- of reading meth- 
ods is being carried on in the De- 
troit public schools in which five 
widely different methods are being 
compared. These iticlude McGraw- 
HUW Pr(?fjraiu7}icd Reading, the Ghm 
Basic Readers, Lippincott's Basic 
Reading Program, Unifon, i.t.a., and 
Harper and Row's Linguistic Read- 
ders. One criticism of this study is 
that Unifon was developed as a perma- 
nent spelling reform, not as an alphabet 
for teaching beginning reading. For 
this reason it is not especially de- 
signed, as is i.t.a., for making the tran- 
sition to the conventional English al- 
phabet. Tlie findings of the Deti'oit 
study, which was begun in 1965 and 
will extend until 1968, should be espe- 
cially useful. 

Fry's (7) study compared his Dia- 
critical Marking System (DMS) with 
the Initial Teaching Alphabet and the 
Sheldon readers (Allyn and Bacon) in 
traditional orthography. Among Fr^^'s 
findings were the following: 1) there 
was no statistically significant differ- 
ence between the mean scores of any of 
the subtests of the post-test (Stanford 
Achievement) for any of the three 
groups; 2) there were no significant 
difiPerences on the Gilmore Oral Read- 
ing Test scores; 3) no method was 
better for boys or girls or better for 
younger first graders or for older first 
graders ; 4) the variation between 
classrooms was much greater than the 
variation between methods; and 5) the 
best predictor for reading achievement 
was IQ raw score (M.A.). Fry also 
concluded that reading readiness mate- 
rials are not necessary in the first 
grade. This opinion was based on the 
finding that four traditional orthogra- 
phy project classes that did not use 



reading readiness materials but began 
reading instruction innnediatcly after 
entering firi^t grade did significantly 
better at December testing on the In- 
stant Word Recognition Test than 
four nonproject T,0, classes that had 
some formal readiness instruction. 
The value of readiness instruction can- 
not be based on the results from sucli a 
small sample : however, some of the 
linguists agree that readiness materials 
are not essential. 

Summary and conclusions 

As a classroom teacher, how does 
one translate research findings into 
classroom practice? 1) Check the re- 
lationship of the research findings to 
one's own school and/or classroom ob- 
jectives in the area of word perception, 

2) Be slow to abandon present meth- 
ods if objective evidence exists that the 
program is successful in one's particu- 
lar situation with particular pupils. 

3) Be slow to move into a word per- 
ception prograni on which little or no 
research has been reported unless en- 
gaged in evaluating the program one- 
self. 4) Reevaluate the readiness pro- 
gram in terms of its content and its 
flexibility in providing for individual 
differences. 5) Reconsider the phon- 
ics program. (Decide how to handle 
the alphabet. Decide on the appropri- 
ateness of the order of teaching decod- 
ing skills. Check methods of integrat- 
ing phonics skills with the rest of the 
word ])erception program.) 6) Re- 
evaluate the materials in use. (Are 
these the best available for reaching 
objectives? Are newer publications 
superior? Would certain audiovisual 
e(|uipment be more efficient?) and 7) 
If a new program is to be instigated, 
carefully study the theory upon which 
it is based as well as the materials to 
be used. 

The conscientious teacher of reading . 
may find comfort in Woodring's com- 
ments {13) on the proliferation of 
methods for teaching reading. 

There is no one correct or sound 
method of learning: to read. Successful 
teachers have always employed a variety 
of methods, children have learned to 
read in many different ways, and many 
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bright children can read before they en- 
ter school. Enthusiasts for any one of 
the many sj'stcms which they themselves 
invented can demonstrate remarkable 
results with their own -zhildren in their 
own classrooms because any of several 
methods will yield good results when 
used by a brilliant teacher devoted to her 
work. It does not follow Ihiat the same 
system should be universally adopted be- 
cause it is far from certain that it will 
be equally effective with the average 
teacher. 
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Translating Research 
into Practice: Reading 
Readiness, Visual Perception, 
and Auditory Perception 

Ira E. Aaron 
L'niversity of Gcorirja 

TRANSt^ATING RESEARCH intO praCticC 

is the final and often neglected ]:)hase 
of researcli in readinfr. Although nu- 
merous research studies dealing with 
various aspects of reading are pub- 
lished yearly, very few of these make a 
real difference in reading instruction. 
The influence of most of these studies 
is restricted to the classrooms involved 
in tlie investigations. 

How are teachers' ]^racticcs in tlic 
teaching of reading influenced by re- 
search findings? What are the haz- 
ards of interpreting accurately the re- 
sults of research in reading? What are 
some of the recommended practices 
growing from previous research on 
reading readiness, visual perception, 
and auditory perception ? Before 
drawing implications from the studies 
reported, each of these three questions 
will he discussed briefly. 

Research findings and teacher change 

Change in practice as a result of re- 
search occurs only if teachers in some 
way become aware of the findings of 
pertinent investigations. Four ways 
in which teachers may learn about re- 
search results are discussed. 

Teachers read researcli reports in 
professional journals and translate find- 
ings into practice. This avenue is one 
tliat might be used to bring about 
changes as a result of research. 
Despite this possibility, very little 
change occurs through this medium. 
Most teachers are not well informed in 
the interpretation of research results, 
and persons who prepare research re- 
ports are not always helpful in the way 
they present the results. If a teacher 
sees a practical application from some 
published research reports, he does it 
in spite of the researcher. The studies 
from which generalizations can be 
drawn usually are so statistically or- 
iented that a second course in statistics 
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is a necessity for unraveling them ; 
most teachers do not have a first 
conrse. Teachers are much more 
Hkely to be influenced by a noncon- 
trolled study in which some teacher 
tries out something in lier own class- 
room, finds it successful with her chil- 
dren, and writes about it. Teachers 
can read these studies with under- 
standing ; whereas researchers seem to 
write for other researchers. 

Someone rc^ncivs flic /itcrafurc, 
drazvs conclusions, and suggests prac- 
tical iinf^Ucatio7is ; feac/icrs read these 
and put rccommeyxdations into prac- 
tice, Kesearch reviews are published 
in a number of periodicals that are 
readily available to teachers. Most of 
these reviews, however, do not include 
implications for practice, and manj^ of 
them review studies uncritically. The 
teacher is more likely to be influenced 
hy this type of article than by the orig- 
inal research article itself. Still, the 
amount of influence from such reviews 
is likely to be small. 

Writers of projcssional textboohs 
rcviczv the literature and incorporate 
findings in fhcir rccouiinendations jor 
practice. Those preservice and in- 
service teachers who enroll in courses 
using textbooks on reading methodol- 
ogy may be brought into contact with 
translations of research findings in the 
way of assigned or voluntary reading. 
The quality of these reviews varies 
greatly. 

Authors and editors of elementary 
and secondary school texlhooks in- 
corporate findhu/s in their materials. 
Basal reading textbooks and their ac- 
companying guidebooks are the major 
influences on elementary reading pro- 
grams in America. Some, but not all, 
of the recommendations in guidebooks 
are based upon research. 

The dozen or more series of basal 
readers now being used are not in 
exact agreement on the elements of a 
good reading program. If one were to 
ask those who prepare materials if 
their texts and instructional siigges- 
Q Hons are based upon research, he . 

ERIC S^t an affirmative answer. 

mamsmm That answer would be correct, to a de- 
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gree. Some asi)ccts of these programs 
are based upon research ; some, on in- 
telligent bundles. It becomes difficult 
to unravel tlic parts based on solid re- 
searcli and those based on opim'ons. 

Those who prepare textbooks have a 
responsibility to study available re- 
search carefully and to inc(»r]iorate 
sound research-based ideas in their 
materials. The rush with which they 
are faced in today \s fast-moving world 
forces them to act before all the evi- 
dence is obtained. They nia}% from 
economic necessity, be forced into an 
area before evidence to supj^ort the 
move is on hand. Some of the more 
recent popular mo^•e^1ents which have 
pressed publishers to take action be- 
fore the}- were researched carefidiy arc 
the linguistic apj^roach, ]:>rogramcd 
materials, and programs for the cultur- 
ally disadvantaged. 

At this point the reader ])rol>ably is 
disturbed over the futility of getting 
action from the findings of reading re- 
search. Improvement in dissemination 
is certainly needed. Persons in read- 
ing must find cfTective ways of dissem- 
inating research findings" to teachers. 
Tf research does not influence practice, 
then it serves no real purpose. 

The hazards of research 

The disseminator of research reports 
must be concerned with accuracy in 
r<*porting, A heavy biirden of respon- 
sibility is placed upon persons who at- 
temjit to draw practical implications 
from research investigations. If the 
intcri^rcter, either in speaking or in 
writing, attempts to draw implications 
for groups of people, then he is obli- 
gated to view the limitations as well as 
the strengths of the studies. He must 
act with a full knowledge of the gen- 
eral limitations of educational research 
in a school setting or in laboratory- 
type situations* 

An educational researcher in the 
area of reading must face these prob- 
lems : 

'Many perception studies arc per- 
fonned in laboratory-type situations 
that differ cofisiderably froi.i the class- 
room setting. It is relatively easy to 
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set up a one-time teaching sitiiation 
that may involve one teacher and one 
pupil in an isolated setting outside the 
classroom. Within the classroom an 
unreal learning task may be assigned 
and monitored for a short period of 
time. Such studies may provide clues 
which explain some parts of what lia]?- 
pens in the larger setting. In ititeri)re- 
tation, the fact that the setting was an 
unnatural one should be kei>t in iiiind. 
Tlicsc arc still useful studies if they 
are continued long enough so that the 
little ]>icces can be put together into a 
larger explanation of how learning oc- 
curs. 

In tlie regular classroom, the 
learner, tliough he is unique in any 
characteristic one may want to con- 
sider, is usually surroimded by 25 to 
30 other unique beings, all of whom at 
one time or another will influence his 
learning. His teacher is an extremely 
influential ^actor in his learning. Be- 
cause of what he means to the child in 
an emotionally positive or negative 
way, the teacher can accomplish more, 
sometimes less, than the researche' 
who makes an infrequent or one-stf j 
appearance in the classroom. Kven the 
routine interruptions or interferences 
in the school day influence learning. 
If these are removed in a research set- 
ting, the situation is unlike the regular 
classroom. Interpretations must be 
made with the foregoing in mind. 

Research cannot always be in a nat- 
ural setting. The interpretation should 
recognize that other influencing fac- 
tors were ruled ox\t in the study and 
that the combination of the eliminated 
fact-^rs with whatever was tested might 
have led to different results because 
the global setting was changed- 

Broad generalizations may be drazvn 
from a very litnited study. Often 
when a writer or a speaker states, 
Research says he presents a 

small study performed with a limited 
number of subjects in a particular type 
of setting. Sometimes he generalizes 
to the universe. Summaries of re- 
^ search tliat one finds in college text- 
J books and in professional periodicals 
laM often fall victim to this hazard. 



Because of necessity and sometimes 
because of convenience, the researcher 
uses a small sample when a large .sam- 
ple may be needed for w^hat lie is at- 
tempting to do. His subjects may rep- 
resent a very limited segment of the 
total population of sclionl children. 
This procedure is certainly acce])tablc 
if tlie researcher defines his poi^ulation 
clearly. The interj^reter should keep 
the subjects in mind as lie generalizes. 
What applies to culturally and eco- 
nomically deprived children in one 
])]ace may or may not api:)ly to those in 
another section. The populations may 
be different. 

Siich studies are not useless. As 
particular studies are replicated, the 
findings are put together. In almost 
all situations the findings may he the 
same or may apply only for certain 
categories or types of children, as the 
intellectually superior or the culturally 
atlvantaged. 

The interpreter of research must re- 
frain from indulging in overgenerali- 
zation* Often he maj^ have to settle 
for a partial atiswer before action nnist 
])e taken. When the foregoing happens, 
lie should not attempt to support his 
action by research ; he should admit 
that he does not know nor does anyone 
else at this stage. 

7^/te rcsearclier uiay clothe an insicj- 
uificant or poorly designed study in an 
elaborate statistical dress. The inter- 
preter of research often encounters 
studies that attempt to answer ques- 
tions which are not very important, 
and yet the elaborateness of the statis- 
tical treatment makes the study appear 
to be a vital one. The commonness of 
the highspeed electronic computer in- 
fluences the number of such studies 
today. An assistant in a computer 
center, who has a good grasp of his 
own field but little knowledge of the 
field in which the study was under- 
taken, can lend to a statistically over- 
dressed study* 

T^fte interpreter of research may 
drazv implications for practice when 
such ipiplications are of doubtful value. 
If a study is presented orally or in 
writing, the unsuspecting consumer 
may falsely assume that it has practical 
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implications. This conclusion is not 
necessarily so. 

This hazard of expecting iniplicii- 
tions when they are not there is fos- 
tered by some professional journals 
and by some college people who must 
**publish or i:)erish/' The interpreter 
of research can at. least refrain from 
being tripped by this hazard. Pub- 
lishing ex])loratory studies is impor- 
tant. However, they should be pub- 
lished as exploratory research and not 
as definitii'c studies- It is too easy to 
mislead, even when seemingly adequate 
precautions are taken. 

The foregoing are just a few of the 
hazards of research- interpretation and 
research implementation. Among the 
others that could have been included 
are the following : 

The subjects may consciously or un- 
consciously respond in a certain way 
and thus negate the study. 

The attrition rate may be exceed- 
ingly heavy in a longitudinal study. 

Statistical techniques ina]5propriate 
for the purpose may be used, 

Assiunpticns underlying the use of 
the statistical technique may not ])e 
met. 

The level of significance may be in- 
appropriately selected. 

The researcher himself may be so 
dependent upon the computer' that he 
does not know the techniques being 
used or how to interpret them. 

An usually large. sample may lead to 
a statistical difference when the differ- 
ence is so small that it is of no practi- 
cal significance. 

Generalizations from research studies 
on auditory and visual perception 

Many studies have been undertaken 
to investigate auditory and visual per- 
ception and their relation to reading, 
especially beginning reading, A few 
of the generally accepted findings that 
are research-supported are presented 
here. 

Children sliozv indiTjidual differe^ices 
in perception. Any given group of 
g,"dren will vary in their perceptual 

ERXC-'^P™^"t' ^'^e speed with which 
mmmtm ' can respond to varied" auditory or 
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visual stimuli will differ, and their lev- 
els of development will vary. For ex- 
ample, some first graders^ will come 
into school knowing how to discrimi- 
nate auditorially between similar 
words and to recognize identical words 
when s]5oken. Others will need nuich 
l^ractice. This generalization is a part 
of what the teacher means wlien she 
says, **Some chiklren are ready to read 
when they enter school ; some children 
are not.'' 

The implication for practice is that 
perceptual skill teaching must be 
geared to the child's particular level of 
achievement in so far as this can be 
done. Further, the teacher must ex- 
pect some children to increase their 
perceptual skills at a more rapid rate 
tlian others. 

The generalization just stated is 
widely accepted. However, hidden be- 
neath the generalization are some un- 
answered questions. To what extent 
are these individual differences the re- 
sult of the child's preschool environ- 
ment? To what extent can a modified 
environment help to overcome what 
some jjersons think are the results of a 
deprived environment? What role 
does the central nervous system play 
in individual differences in percei:)tual 
abilities? What programs are best for 
children who are weak in a giveti per- 
ce]:)tual al^ility? VVe have partial 
answers to some of these questions, 
but much remains to be learned. 

Auditory and visual t^crccptio7i arc 
related to success in bccjiujiijicj rcadinc/. 
This generalization is universally ac- 
cepted. All beginning reading and 
kindergarten programs are concerned 
with assessing and developing auditory 
and visual percei:)tion. Reading read- 
iness tests attempt to assess the level 
of development of these two percejjtual 
abilities. 

The evidence from the studies which 
have explored the differential learning 
modalities of pupils is somewhat con- 
flicting. Still other studies have inves- 
tigated the effect of simultaneous audio 
and visual presentations of stimuli. 

Some of the materials in typical 
readififf readiness materials are not 
needed by most six-year-olds. Gross 
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'visual discrimination exercises are use- 
less for many children. By the time 
they f?ct into kindergarten or first 
grade they can make tlicsc gross dis- 
criminations. In fact, some studies 
have indicated that most children en- 
tering the first grade can discrtniinatc 
hctween and match letters. 

One of t/ic hcsi predictors oj begin- 
ninf/ reading success is the extent to 
iK'hich the child can name the letters. 
Several studies have come to this con- 
clusion. Hidden hencath this generali- 
zation are .some possihle influencing 
factors that need investigation. Knowl- 
edge of letter names may not be the 
major factor in success; it may reflect 
the level of intelligence of the child 
and the attention he has received at 
home, both of which will influence his 
learning to read* 

The foregoing are a few of the gen- 
eralizations from research on percep- 
tion in the area of reading. They have 
not. been associated here with specific 
studies since they are generally ac- 
cepted conclusions that have been sup- 
ported b)' many investigations. 

Research studies reported and their 
implications 

The studies presented, though they 
fall wtdiin a general area, actually are 
separate studies and must be handled 
as such. Some of them deal with kin-- 
dergarten and first grade children 
while the remainder range from second 
grade through junior high school. 

The reader may refer to certain in- 
dividual research reports in this mono- 
graph for the details of the studies. 
Following the name of the researcher 
and the title of the study will be given 
the study strengths and limitations and 
then the im])ltcations for practice. 
The latter will include replication of 
the study where ajoplicable. 

Bateman, Barbara. The Com para- 
five Efficacy of an Auditory and a Vis- 
ual Method of First-Grade Readuig 
Instruction with Auditory Learners 
and Visual Learners. Among the 
strengths of this study were the careful 
handling of the placement of children 
into research groups, the in-service 



sessions held for ]\articipating teachers, 
and the yery adequate discussion of 
study limitations. 

Results must be interpreted with the 
following limitations in mind: the two 
sets of materials used in the study are 
not on opposite ends of the visnabau- 
(Ht(M'y continiinm ; children in the 
study were considerably above average 
in intelligence, and the findings may 
not api)ly to other intellecttial levels: 
no, information was given about how 
the teachers were selected for each 
class : excci)t for t^lic extremes in the 
placement children, the inii:)ils were not 
clearly shown to ])refer one learning 
mode to another: and, on tlie section 
of the study dealing widi *'good" and 
'*])nor'' readers, the poor readers were 
well above grade level in some iti- 
stances. 

The following implications for j^rac- 
tice may be drawn from the study: 

1. An api)roach similar to that fol- 
lowed by the teachers: who used the 
'^auditory*' materials may have prom- 
ise for teaching intellectually superior 
cliildrcn. 

2. Further studies should be under- 
taken to assess the extent to which the 
different modes of kmrning are impor-- 
tant in selecting nn.structional tech- 
niques for use hotli in developmental 
and remedial reading. 

3. Another study needs to be con- 
ducted in which a ];)^rogram designed to 
be i>rimarily visunll mud another to be 
primarily auditory ai^ used with vis- 
ually and auditoriaUy inclined first 
graders. 

Faustman, ]\rarion Neal. Effects of 
Perception Training in Kindergarten 
on Pirst Grade Success in Reading. 
Strengths of this study include the 
careful selection of members of the 
control and experimental groups, the 
random assignment of teachers to the 
two groups, and ithe in-service training 
given to all participating teachers. 

As interpretations are made, the fol- 
lowing limitations should be kept in 
mind: the reader has no information 
on how the original 32 kindergarten 
classes were selected; the factors ac- 
companying perceptual training (indi- 
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vidualization of instruction, diagnosis 
of learning needs, and better op])ortu- 
nitics for teacliers to gain knowledge of 
child growth and development) miglit 
have favored the experimental group, 
aside from the actual training itself. 

The following im])lications aliout 
practice can he drawn : 

L Visual i^erccption can be im- 
proved through training programs, and 
improvement ]:)robal)ly operates favora- 
bly on learning to read. 

2, The techniques used by experi- 
mental teachers may be considered for 
incorporation into other kindergarten 
])rograms. 

3. For well-organi;ced kindergarten 
programs, a half-day program is not 
sufficient. i 

Rosen, Carl L., and Ohnmacht, 
Fred. Sex Dijjcrenccs in the Factor 
Structure of Selected Readiness Meas^. 
ures and First Grade Readinc/ 
Achicveinent. Among the strengths of 
the study arc the fact that the sample 
was selected with care and was of ade- 
quate size, and the related liteirmire 
was interwoven- 1 at. appropriate prriiits 
in the discussin?ti.. 

A limitation: idtiriiSiiie study is thatitBie 
instructional a ^maj^i^ ian used was not de- 
scribes!. 

The folIou-iiiTiT i^i'L|ilication5 for yjrnc- 
tice can be drjm'-n ^ 

1. First grssiM- teachers using sIiumT- 
ardized readiiic;;: p.^^ similar to -tkat 
used in this ?£3riuffi: cin obtain Uttk tiu- 
formation of predictrive value from 5sul>^ 
tests of the rrOT.tig':aiid Metro]:>olitan 
tests, 

2. Teacher** ^Mnirid be sensitive to 
perceptual fcalifffises in first grade 
children. 

3. Teachers need to give attention 
to the development of skills like those 
measured by the Metropolitan subsec- 
tions on word meaning, sentences, and 
information. 

Wheelock, Warren H. An fnwsti- 
gation of Visual Discrimination Tram- 
ing jar Beginning Readers, The 
sample was selected carefully, and the 
O study was presented in a clear manner. 
ERJC Interpretation must consider the fol-* 
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lowing limitations :'the teaclior variable 
was not discussed : the class nrganixa- 
tional i)attcrns M'ere not disctisscd : and 
degree of 'Miighness*' and "lowness" of 
the socioeconomic extremes was not 
given. 

The following implications for prac- 
tice tnay be drawn : 

1. The study su])p()rts the conten- 
tion that children can be taught visual 
discrimination in the form of letter rec- 
ognition during the readiness phase of 
reading instruction, 

2. The fact that low socioeconomic 
level children ])rorit more from train- 
ing suggests tliat these children should 
be hel])ed early. 

3. The children should be followed 
to see what happens in initial reading 
instruction, 

4. The study needs rei)lication as a 
basis for broader generalisations. 

Gredler, R. Perjonijancc on a 
Perce/yfual T est icitli Childroi from a 
Culturally Disadvantaged Backgroufnd 
The study was ex]>lorutory in nature. 

The following. Kmnitations wiere 
noted: sam])le size wtis small; a mere 
precise intelligence test was need«fd ; 
and the ^discussion of results was 
longer tham the results justified. 

The study needs rejDiication with a 
larger sampW being used. 

Otto, \V avne. Color Cues as cnzt: 
Aid to Good and Poor Readmz/ 
Paired-.'lssociate Learnmg. This sttudy 
was neatly designed and clearly j^re- 
sented. The researcher was especially 
cautious in drawing conclusions and 
generalizations. 

The study was of r.:cessity limited 
in scope. 

The following impHcati'^ns can be 
drawn for further research : 

1 . The same study should be under- 
taken, this time with color cues being 
pointed out to the subjects. 

2. The study should be replicated 
to determine if the results • reflect a 
chance hap]:>ening. 

3. A similar study involving a more 
realistic reading task, more like those 
encountered in reading instruction, 
should be luidertaken. 
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